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FOREWORD 


T fHE vast strides that medical science has taken in the* 
last few ytsars have captured the imagination of us 4JI. 
Seldom in history have so maijy revolutiona?y advances 
been made in such a short period of time, and never ha^ medical 
treatment had a brighter future. With each new advance a 
death-blow is being dealt at man’s common enemy — Disease. 
Nowhere has this been more clearly shown than in the Far 
Eastern campaigns of the Second World War, where count- 
less lives were saved which in another age would have been 
lost. » 

It is therefore gratifying at this time to follow the history and 
romance of medical science in the ensuing pages. From its 
early conception t<^ its present state it is a story of singular* 
interest. How disease has progressively been recognized, 0 pre- 
vented, and treated is a fascinating tale, which has its human 
as well as its scientific aspects. 


It is sometimes difficult to realize the intense opposition which 
greeted many of the most far-reaching discoveries, notably in 
the causation of infection. Medicine is a most conservative 
ptpfession, and in older times a rigid obedience to the accepted 
teachings often tended to delay the advance of th£ science. As 
Sir Thomas Browne said, in his Religio Medici , “the mortallest 
enemy unto knowledge, ar^l that which hath done the greatest , 
execution upon truth, hath been «a •peremptory adhesion unto • 
authoritf.” • • 

To-day, however} problems are considered in a* more 
enlightened manner, and each suggestion is met with the; 
knowledge th^t a new age is upon us, and boundless pAsj£ilitifS 
are ahead. With the innovation of the sulpha drugs, and the 
even greater w^der oF p em yffin^wKo knows hut that m the not? 
f ob-dist ant future we may itteli jiave Specific therapeutic agents 
for th e cu re of , tubercul osis a nd cancer, to mention onfy two of 
the*scourgesr that still remain unconquered? Intensive aesaarch # t 
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is being conducted along ( these lines, and the hop^s of millions 
are with thcSe workers in their noble crusade. , » 

As the author has righfly indicated, the great difference 
between cnedicine and other sciences is that it has^ brought only 
Relief of suffering to all mankind. No other science has* been 
dented so whdle-heartedly and so unstinting^ to the cause of 
humanity, and certainly po study has paid such rich humani- 
tarian regards. Medicine to-day has reached a new peak, and 
the united efforts of all mankind are at long last being directed 
against man’s oldest and most inveterate enemy. 

ALEXANDER FRANKLIN 
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INTRODUCTION 

• w © 

S CIENCE has lost much of its romance. With each new 

discovery an3 invention it has become a more*dangero%s 
weapon, a two-edged sword that«can be used equally for 
good and for evil. (Science means knowledge, and the«price of 
knowledge is responsibility. It rests with mankind to decide 
whether science will ultimately prove a blessing or a curse. 

It is refreshing, therefore, to turn to one branch of science 
that has brought nothing but* good. When Robert Louis 
Stevenson gave Dr Jekyll his profession it was a happy choice; 
for there is no Mr Hyde in the history of medicine. Its scientists 
have quarrelled furiously^ampng themselves, but all have been 
bound by a single common purpose: to seek not merely 
knowledge, but knowledge that will hejp humanity.} 

The history of medicine is the story of unselfishness find 
team-work. The scientists have not worked in secret, patenting 
their discoveries for financial gain. Indeed, nothing more 
effectively gives the lie to the suggestion that scientific progress 
depends on economic incentive. Far from seeking personal 
advantage, medical scientists have go*e out of their way to 
persuade their colleagues to follow up their reseatghes. ^From 
the earliest beginnings to the present day* medicine k the story 
of free exchange of knowledge and esprit de coifs. » 

It must not be imagined^ however, that the medica^ profes- 
sion is ong big happy*family. aNofliing could be further from 
the truth. Doctors are human, and the*wprst eneipy of <£very 
science is the universal human failing of opposition tot new 
ideas. In every age the larger«part of medical progress hg£ been 
achieved by a few original thinkers flying in the .face df the* 
accepted teachings of their day. T hey hav e had tojsuffer bitter , 
c ritic ism and hostility, and gifat strength” of character has been 
needed for them to force~^ an upreceptive 

gDmmunityTnEvSrTn the nineteenth century lour of the very ' 
greatest ctfscdveries in the history of medicine— thi % gefm« 
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theory of di^ase, t he< y antisep tic method, vaccin atio n, and 
anaes th esia-^ yvere all violently op^osed by the bulk of the 
medical profession. It is said that people are wiser to-day; that 
% is a queftion only his^pry will be able to decide. t Meanwhile, it 
p> should pot be forgotten that the Victorians had the same idea 
aftout theipselves. * 0 

Yet this conservatism ris not without its value. At least it 
ensures <that no theory can be generally accepted until it has 
been submitted to very severe tests. Nowhere is caution so 
necessary as in medicine, and the brake on progress h^s also 
prevented the adoption of entirely false principles. 

As will be seen in the pagrfs that follow, there is a curious 
tendency on the part of people to attribute discoveries to chance 
cor«luck. There has been much careless writing about so-called 
scientific accidents, especially in medical research. This 
belittlement of great discoveries is thoughtless and unjust. No 
‘accident’ has ever led to anything unless its significance has 
bedh grasped and its possibilities explored by the scientist. 
A^ Louis Pasteur said, “Ch ance only favoursjfre mind that is 
’p repared .” 

Tinally, it must be said that although as much as possible 
of the romantic history of medicine has been crammed into this 
volume, ruthless selecticyi has been unavoidable. The stories of 
dental and 4 \Abterinary surgery, to mention only two, have bad 
to be left out altogether. Many other subjects have had quite 
ipadequate attention, and the author realizes that the book can 
serve only as an introduction to th* story of the most colourful 
• and fascinating of all the Sctencos. • 

• * PATRICK PRINGLE 
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■#HE ORIGINS OF MEE&CINE 

• • 

M EDICINE was the first sciencg because it was the most^ 
urgent. Death, fever, and pain — these were the ipysteries 
that concerned prehistoric man before ever he began to 
worry about the stars and the waves. A sick man cried for 
help; the man who went to answer that cry was the first doctor. 

Prehistoric man left few records. Some odd bones, a few 
crude drawings on rocks, a strange array of ‘surgical instru- 
ments’ — that was all. From such information, coupled wifh^ 
observation of the primiyve peoples that survived civilization, 
many romantic stories have been woven. The accounts differ, 
and none is wholly Reliable; but a few fairly dependable facts * 
have been established. • • 


Why, asked man, did he die? Why did he get pains and 
fevers? These were difficult questions to answer. He knew 
nothing about disease, and had little idea of how his body 
functioned. All sickness and injury was mysterious. A blow from 
another man, a bite from a savage ^pimal, a stone frcftn an 
enqjiy’s sling — these were visible causes of pain and death, 
but stilL magical in origin. Primitive man made*no e&ential 
difference between death or injury caused by ifteen weapon or a 
falling tree and the sudden^fever or abdominal pain. In both 
cases the primary cause was tjie same: magic. * 

Prehistoric man accepted the obvious solution. If some of 
his physical woes were caused by living beings, then so must the 
others be. The beings that caused disease were of a different % 


kind. They w?re invisible, they struck suddenly # and 
warning, there was no easy defence agaj^st^cfei. 1 3The$& 
greater, wiser’ iftore powerful tjian nw^tbimself. He caHra^ 
them spirits and demons. /• , 

„ Thus man explained the problem ofuieatb and disease in the 
samfc way as* the problem of the world Spirits were m * 

>5 
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everywhere. ,They made the sun shine, the seas move, the rivers 
flow, the >/irids blow— and they made his lipibs ache arid his 
body sweat and Anally ce^se to function altogether. 

The enemy struck with his sling because he was angry. Why 
did the demons strife? They, too, must be angry. One could 
^trike back at the enemy, unless he was too powerful — then 
he had to 0 be appeased. The demons were much too powerful. 

So tl}e first medical treatment took the form of placation of 
invisible spirits. 

The Medicine Man' 

The good doctor, or Medicrne Man, was the one who could 
get the best terms from the demons. He was the most skilled 
in magic, he knew all the best charms and talismans, he uttered 
just the sort of incantations that pleased the demons most. A 
really first-class doctor, of course, would appease the demons 
in advance, and thus keep his tribe in health and strength. 
Eyen then prevention was valued above cure. 

There were no medical text-books, so doctors had to learn 
from experience. Some herbs, it was found, had magic of their 
own which could be used to counteract the magic of the demons 
— provided their application was accompanied by the correct 
magil' ritual. A fractured leg could be much less troublesome if 
immobilized with a few sticks of wood. A demon lodged in the 
muscles could be wheedled out simply by rubbing and stroking 
— we call it massage . 1 
* Medicine was beginning. 

‘ 4 * 

The Birth of Surgery 

Prenistoric man used to get headaches. , Sometimes they went 
away 1 of their own accord, but sometimes they got worse. Then 
jt was Sime to consult a doctor. The Medicine Man had no 
'difficulty in making a diagnosis. He recognized the headache as 
a symptom; thepaure was just anpther demon which had some- 
how found Its way into the ^patient’s brain. The headache 
might fcave followed a crack on the skull, which was a common 
oceurj-ence in those days, or it might have come on in the 
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midc^c of the'night. That made no difference, ^hfre was no 
knowing with demons. • 

In some cases the patient responded to the usual treatment 
of chasms and Incantations. Others were more stubborn. The 
demon was unable to get out by the same mysterious means 
which had enabled him to get in, and he kept on tapping an8 
banging until somebody did something about it. There was 
only one thing that could be done in a case like thfi. The 
Medicine Man called in a surgeon. 

After a preliminary examination the ‘surgeon prepared to 
operate. Selecting a sharp piec^ of flint, he cut through the 
skin and into the bone. He had no saw, so he had to carry on the 
operation with a single instrument. He scraped away at the 
bone until a hole was made right through jt. He had to go* 
carefully at the end. Some of his older colleagues had been 
careless enough to interfere with that grey matter underneath — 
and the demon didn’t like thati • 

The operation was finished. The hole was made, and it was 
presumed that the demon made its way out. Then the wound 
was dressed with leaves and grass, and the patient began 
his convalescence. Sometimes he died, but not always. Skulls 
unearthed by archaeologists have shown clear evidence of the 
bone having healed after this operatioifr 
Headaches were by no means the only disorders «that called 
for tliis treatment. Epiletic fits were also*tracqgl to a'demon in 
the head, as were most cases of mental disease. 

The operation is known a® ‘ trep^nping,’ or ‘trephining.’ It 
is still practised by primitive tribes in some parts £f the world, 
but almost exclusively^for the treatment of head-injuries.* Nor 
is the practice confined to primitive peoples; fgr mddem 
surgeons perform this very operation in cases pf what*is»called 
depressed fractufe of the skull, to relieve pressure on the Draft* 
from a piece of spjjntered bone. # 

Early Civilization 

"The medical profession, like all other professions, t was = 
product of civilization. So far as is known, then; were four mam 7 
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civilization ift ancient times, and little was recoiled aboi^ the 
beginnings df any of'them. In historical survey it is customary 
to begig with that of the £>art of Asia known as Mesopotamia. 
The inhabitants of tkis region invented an alphabet, and.it may 
be assumed {hat there was some sort of igedical literature, 
"this, unfortunately, has not come down to us, and the only 
other records are those *of the “Father of History ” — the ever 
readable, but not always truthful, Herodotus. 

One fact, however, is certain: there were still demons. 
Invocation of spirits remained the standard treatment, and the 
administration of herbs was considered as of secondary import- 
ance. But herbs could sometimes cure, whatever Avas said during 
their application, and successful prescriptions were written down 
on clay and passed on from one generation to the next. 

The Babylonians practised dissection of animals, and showed 
an especial interest in the liver of the sheep. They can hardly 
be said to have founded comparative afnatomy, however, as 
their interest in this organ was prompted rather by a desire to 
read into the future. All the same, surgery was taken fairly 
sjeriously, as may be seen from their variety of instruments, which 
included saws and chisels as well as different sorts of knives. 

The most notable medical relic of the Babylonian civilization 
is contained in the felnous laws of King Hammurabi, who 
reigned some twenty centuries before the birth of Christ-. He 
laid down a fix^d scile of doctors’ fees, which varied, as now, 
•according to the means of the patient. Thus, for the successful 
incision of an eye abscejss^a nobltman was to be charged ten 
shekels; wh^e for the same operation a merchant bad to pay 
onlythalf the amount, and a slave was given the same treatment 
on the payjnent of two shekels by his master. The emphasis was 
on tji*, word ‘successful.’ If the patient lost the sight of his eye 
‘ & a result •of the operation it was quite a different story, and 
the doctor had to^ pay for his mistake. Tlje penalties varied 
in much the same way as the rewards. If the nobleman lost 
his sight, the doctor,. lost his hands; while any accident to the 
slave qalled for nothing worse than replacement by one of the 
doctor’s own slaves. 




As^ten shekels was equivalent to roughly £2, it i^puld seem 
likely that a godfi many noblemen had to put up with their 
eye abscesses! • 


Egyptian Doctors 

Prehistoric man had his good spirits as well as demons— lift 
would hardly have been worth livifig if he hadn’t. The 
Egyptians went one better, and had a special God of Medicine. 
His name was Imhotep, which means ‘he who cometh in peace.’ 
He did not rise to the rank of deity until long after his death. 
In his lifetime he was physician to King Zoser, who lived some 
thousand odd years before Hammurabi of Babylon. In -addition 
to his medical duties Imhotep held an office something like that 
of Prime Minister. He was also an architect, and one pyramid • 
he built near Cairo can bo seen to this day. ft is reputation was 
tremendous, and he was worshipped for centuries. He was, it 
is said, “the good physician oT gods and gieii, a kind and merci- 
ful god, assuaging the sufferings of those in pain, healing t3ie 
diseases of men, giving peaceful sleep to the restless and suffer- 
ing.” Unfortunately absolutely nothing is known about this 
medical career, so how far his fame was justified cannot be said. 

A litde more is known about another physician of the same 
period. This was Nenk-Sekmet, and th^inscription on his tomb 
records that he “healed the king’s nostrils.” Ncf.case-potes, 
however, Vere appended. • • 

Yet in comparison with the other ancient civilizations the. 


records of Egyptian medicine are remarkably extensivg. The 
majority o£ these were discovered only in the last century, the 
most famous being the ‘Ebers papyrus,’ whicl? was feund 
between the legs of a mummy in a tomb in Luxor, on the banks 
of the Nile. It was compiled about 1500 ajid i& mZta yn the 
nature of a medical encyclopaedia thapi^a^pitf 
is full of the most' elaborate prescrirttiqpsY and one at leaflCfcfc'' 
the favourite ingredients hastnotdm^lts popularity (and uitf'-- 
popularity)— -castor-oil. Tbs* jfteKnpti^ns, however, • were 
regarded as guite useless unless acironipamed by solcmmin-^r 
carnations »to spirits. The treatment "• 
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consisted <jf the application of verdigris ointment dissolved in 

“beetle honey,” to the accompaniment of the* following words: 

« 

Come, verdigris ointment! Come, verdigris ojptment! Come, 
thou verdant one! Come to him and take from him th# water, 
t the pus, the*blood, the pain in the eye, the blindness, the flow of 
^matter \Miich are worked there by die god of inflammations 

— and \ good deal more in the same strain. 

The Egyptians do not appear to have known much anatomy 
and physiology, and they seem to have missed a golden chance 
of farthering their knowledge of the body in their practice of 
embalming. Certain of the internal organs had to be removed 
from all prospective mummies, but dissection for the advance- 
ment of medicine was apparently forbidden. Even so, the 
Egyptians had a good knowledge of practical surgery, notably 
in the treatment of fractures and dislocations. Their bandaging, 
too, was extremely skilful. * 

Specialism in medicine is no new idea. The Egyptians were 
very keen on it, according to Herodotus. “ The art of medicine,” 
he wrote, “is" thus divided amongst them: each physician 
applies himself to one disease only, and not more. All places 
abound in physicians; some physicians are for the eyes, others 
for the head, others for€he teeth, others for the parts about the 
belly* and .Others for internal disorders.” Even that did not 
satisfy everybody, for* certain monarch is recorded to* have had 
■two ophthalmologists at his service — one for each eye ! 

Egyptian doctors put much faith in diet in the treatment of 
disease, and^especial importance was attached to hygiene. It 
was Che influence of the Egyptians that later led the Jews to 
formulate Jhe sanitary laws that abound *in the Old Testament. 

»|(eiXicine jalnudia 

According to some authorities the Hindu civilization is even 
older than the Egyptian* Their earliest existing piedical records, 
howenyr, were compiled many cehturies after the Ebers papyrus. 
The most famous is called the ‘ Ayur Veda.’ Like the Egyptian 
vratlhgs, this was the work of a number of difterant doctors. 
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The two bestiknown contributors wer^ riharat-a»a^H Sugruta, 
who^ived some five hundred years apart. • 

India is very rich in medicinal herbs, and it was only natural 
that a large part of the book should be taken up with £rescrip- . 
tions^Xs with the Egyptians, these were invariably accompanied 
by invocations to spirits. But the most striking league of the 
early Hindu doctors was their great surgical knowledge. 
Surgery, which was in such low repute in Europe in tho Middle 
Ages, was regarded by Susruta as “the first and best of all 
medical sciences; less liable than any other to the fallacies of 
conjectural and inferential practice; pure in itself, perpetual in 
its applicability; the worthy pibduce of heaven, the ‘certain 
source of fame. 

It is significant that the early Hindus practised dissection's^ 
the human body, although the practice* was subsequently 
forbidden. Anatomy was included in the Ayur Veda, and the 
section on surgery yas very detailed. More than a hundred 
instruments were described, including forceps, lancets, catheters, * 
and probes. As regards operations, the most common was 
lithotomy, or the removal of a stone from the bladder. Frac- 
tures were splinted* with bamboo, and haemorrhage was arrested 
by the direct application of heat to the blood-vessel. The latter 
method is known as ‘cauterization,’ frotn the Latin word mean- 
ing ^o burn.’ * 

The surgeon was enjoined to wear lys hair short, keep his 
nails clean, and wear a sweet-smelling drels. (Not till the 
nineteenth century was the.wisdom of this advice understood.) 
In operating he was not to pgrspiffe,* shake, or make exclama- 
tions. The best time for operations, it Vras said, ^as whfn the 
sky was clear and the new moon near at hand. Students, 
according to Charaka, should be taught “to be’thaste and 
temperate, to apeak the truth, to obey their teacher \n «H 
things, and to wear a beard.” They learned the technique of , 
surgery by practising on ^wax, mqflels, * water-bottles, and 
cucumbers. • * • . 

« A% regards the treatment of diseases, diet and hygiene 
played a, large part, and physicians attached confidttrafble- 
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importance to taking tjie pulse. But perhaps thp most notable 
feature of early Hindu medicine was the founding of ‘Hoiises of 
Benevolence,’ or hospitals:. The centre of these was at Benares, 
where & medical school was also established. The credit for this 
work is generally ascribed to King Asoka, who set up hospitals 
for animus as well as for human beings. ” 

< 

Medic Sue in China 

Nowhere was medicine so clo&ly identified with magic as in 
China. This is apparent from the fact that demons are still 
believed in to this day. If the more advanced doctors have 
given up incantations, their patients haven’t. 

When drugs were in short supply the Chinese physicians had 
ingenious method of ‘treatment* which has been reported 
in very recent dines. This consisted simply of invidng the 
padent to swallow a piece of paper on which the prescription 
was written out. As the incantation remained the same, good 
results were often claimed I 

The medical profession must have been in very high esteem 
in ancient China, for the two earliest-known doctors were 
Emperors. These were Shen Nung, who lived about 3000 b.c., 
and Hwang Ti, who was bom a few centuries later. Both these 
august physicians wrotf> books, and in China to-day these are 
still referred to quite extensively. Shen Nung wrote mainly on 
drugs, but Hwang was more scientific and included some 
primitive anatomy and physiology. His theories were generally 
very far from the truth, because fpr the Chinese dissection was 
completely taboo. For tfte^sam? reason surgery was never of a 
high .standard. In one c form of treatment, however, tike Chinese 
excelled: that was massage, and it is recorded that they were 

the first people to use the blind fpr this work. 

« 
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THE FATHER OF MEDICINE — AND HIS FAMILY 


L IKE the Egyptians, the early Greeks had a Gofl of Mecfi- 
cine. He, too, began life, as it were, as a mere mortal, 
✓about the year 1250 b.c. His name was jEsculapius. 
A Chief of Thessaly, he served in the Trojan Wars, and is 
believed to have invented an instrument for removing arrow- 
heads from wounds. In civilian life he was not a court physician 
like lmhptep, but had a public clinic in the famous Temple of 
Delphi, where he performed miraculous cures. Indeed, he was 
so successful in his practice* ran the legend* that Pluto, God^Sf 
the Underworld, made a formal complaint to the all-powerful 
«Zeus; if Aesculapius went on at this rate, argued Pluto, mortals 
might stop dying altogether. Zeus saw his point, and sent dqwn« 
a thunderbolt which killed Aesculapius. 


The story has a happy ending, however. After his death 
Aesculapius was deified^ and even given a daughter, Hygeia, 
who was appropriately known as the Goddess of Health. 
Apparendy Zeus raised no objections to his continuing his 
profession posthumously, and it was natural thatjhe was even 
more successful as a god than he had been in his* lifetime. A 
number of temples were raised in his hdhour/the niost famous 
being at Epidaurus; and on the tablets there were inscribed the 
stories of the extraordinary cure% wrought by the physician 
after his death. The method *was for tjie sufferer to go to the 
temple and spend the night there, while the resident priests 
offered up prayers. Then Aesculapius would appeatyu th? form 
of a dream and, give the necessary treatments ^ % 

The case-histories make remarkable reading. One patient 
went to the temple with oqjy one eye; AJsct^lapius applied a * 
litde ointmenf— and the mai| le£t*n tHe morning With two good 
eyes. Even more noteworthy was the* case of the fson of 
Hertnione,”*yho was blind in both eyes. A temple dog, ac^jng 

23 



2 $ \ THE ROMANCE OF ‘MEDICAL, SCIENCE , 

under divine ins tructiqps, licked his eyes, and his vision ' was 
fully restored. Finally' lEsculapius surpassed kimself i& his 
original treatment of a c^se of dropsy. It was a single brief 
surgical, operation that has never been attempted since, and — 
it is hoped — never toll be again. The god cut off the? man’s 
head, turned «his body upside down, let the water run out, set 
turn back t>n his feet, and replaced the head ! 

It need hardly be added that not a single case of failure was 
recorded at Epidaurus. 

The legend of vEsculapius persisted for many centuries, and 
his symbol — a snake twined round a staff— forms the bksis of 
the crest of most present-d^y medical bodies, notably the 
R.A.M.C. The drawing on the title-page of this book is a copy 
of the symbol. 

W 

The Dawn of Science 

Magic was still the dominant factor in early Greek medicine, 
bujt even in the time of dsculapius there were signs of a more 
scientific outlook. The war surgery described in Homer’s 
Iliad, for example, is essentially practical. Homer, who lived 
about 1000 b.c., was not a medical man; but the brief accounts 
he gave of treatment of wounds showed that surgery at least 
was becoming more rational. 

The Greeks’ whole attitude to life was becoming more rational. 
They *were the first people to make a serious study of tjie Clean- 
ing of the faniveste, of Nature, of life and death — and of disease. 
The easy explanation of spirits and demons did not satisfy them. 

One of the earliest rational physicians was none o ther than 
Pythagoras, better known for fus contributions to mathematics. 
He Ciade only a small contribution to medical knowledge, 
aparf fropt. a few prescriptions, chief of which were diet and 
ji^mivfctics for the maintenance of health; bi^t he founded a 
medical schbol, and taught his pupils to study the structure and 
functions of the £ea^thy body in ojder to know how to treat the 
body in disease. * * 

Pythagoras was born in 5 ho b.c., and m tne next century the 
infuenq: of his teaching made itself felt in every science in 
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ancient Greece. 7 At least one of his school deserv$% mention as 
representing the jiew medical outlook.* This was ptnpedocles 
of Agrigentum, who spent his time yudying die human body 
instead of working out new prescriptions for drugs. Empedocles 
was not* a modest man. “ I am revered by both men and women,'’ 
he asserted, “whe follow me by ten thousands, inquiring th£ 
road to boundless wealth, seeking the gjft of prophecy? and who 
would learn the marvellous skill to cure all kinds of diseases.” 
After these extravagant claims it is not surprising to learn that 
Empedocles still had some belief in spirits and demons, and the 
value *of his work suffers accordingly. Even so, f he left some 
interesting descriptions of the organs of the body, of which he 
regarded the heart as the centre and the blood as the source 
of heat. His practical work was still more useful. By drainage 
of swamps and the lighting, of hifge bonfires he prevented the 
spread of a malaria epidemic in quite a 'modern’ fashion. 

The Father of Medicine 

Empedocles may be regarded as representative of the very 
best in Greek medicine of his time. The change that took {dace 
less than half a century after his death may therefore be regarded 
as nothing short of a complete revolution. Demons and spirits 
were utterly banished, magic was discarded, charms and in- 
cantations disappeared from medical treatment; theories gave 
way fb scientific reasoning, and medical practice was held’ to be 
valid only when based on definite facts and Observations. In 
short, medicine became a science. The man who was the 
unchallenged leader of this revolution has appropriately been 
given the ‘title of “Father o^Medicinp,” and Ins name was 
Hipp ocrates. . * 

Hippocrates was bom in the year 460 b.c., on ihedi^de’uland 
of Cos. His father was a physician, and he himself was tdleg^ 
to have been a direct descendant of dLsculapius — although that 
story need not be taken ve^y. seriously. I»ike. dEsculapius, he 
held an open-feir clinic, but*thqpe th# resemblance ends. For 
no man did more to destroy the mischief of the A&soulapius 
‘ legend than Hippocrates. 
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At the tiny; of his bkth there was already a medical school of 
sorts in Ohs, which he attended as a student Later he Was to 
teach in the same school^ but a good deal of his life was spent 
in travelling. He lectured and practised in Athens and other 
big Greek cities. Pfato, who lived about the same time,' praised 
Jbim highly, Snd his fame was such that he catne to be known as 
“Hippocrates the Greqt.” Strangely enough, the date of his 
death ,is obscure. All authorities agree that he was at least 
eighty years old when he died, and some suggest that he was 
over a hundred. 

Hippocrates had no biographer, and the details of his life are 
scanty. But what is far more important is that his great teach- 
ings were handed down in a permanent form. The Corpus 
Hibbocraticum. or ‘Hippocratic Collection,’ consists of over a 
hundred works, all concerned solely jvith medicine. True, they 
were not all written by Hippocrates himself; a number of 
contradictions are to be found in the different books, and the 
standard varies a gooti deal. But many of the major treatises 
were undoubtedly his own, and the spirit of his teachings per- 
vades the works that were later, added by his disciples. 

The Hippocratic Collection is no mere historical curiosity, 
like the Ebers papyrus and the writings of the early physicians 
of India and China. It, is full of knowledge and wisdom, and is 
as fresh to-day as when it was written. The Hippocratic ideals 
and general principles require no lip-service; they are quoted 
Jo-day in the AedicaT lectures of university professors all over 
the world. Indeed, pb summary could possibly do the Collec- 
tion jifctice, and quotations fropi the text are better than any 
commentary 

« 

Signs Symptoms 

Awarding to Hippocrates, the most important thing in the 
practice of medicine was observation. This sounds a very 
ordinary statement nowadayj, but it must be remembered that 
in hn ( time doctors were apt, to jegard the patient as of little 
importance. Hippocrates changed all this. “First,” he in- 
structed, “the physician must examine the face «f the patient, " 
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and* see whether it is like the faces rf healthy people, and 
espe&ally whether it is like its usual self.” Every litjtfe action o f 
the sick man, he maintained, threw some freshhght on his 
disease. Hippocrates’s own powers of observation were almost 
uncanny. He drew inferences not only from obvious physical 
signs such as fevdr, breathing, and change of cofhplpion, byf 
from the patient’s expression, manner^voice, and even position 
in bed. IJia. observation was equalled by his gift for descrip- 
tion, and the signs that indicate the approach of death have 
come to be known as the ‘Hippocratic facies’ — 

Nose sharp, eyes hollow, temples shrunken, ears cold and with 
their lobes turned outward, the skin of the face parched and 
tense, the colour yellow or very dusky. 

It is difficult to believ^ that the case- book of Hippocrates is 
nearly 2400 years old. Every important detail is recorded in 
an objective, scientigc manner that has never been .bettered. 
The following example is typical: * o * 

In Thasos the wife of Delearces, who lay sick on the plain, was 
seized after a grief with an acute fever with shivering. From the 
beginning she would wrap herself up, and throughout, without 
speaking a word, she would fumble, pluck, scratch, pick hairs, 
weep and then laugh, but she did notasleep; though stimulated, 
thejjowels passed nothing. She drank a little when the attendants 
suggested it. Urine thin and scanty; fejer slight to the fouch ; 
coldness of the extremities. * 

Ninth day. Much wandering, followed by return of reason; talent. 
Fourteenth day. Respiration rare and large with long intervals, 
becoming afterwards short. f » 

Seventeenth day. Bqjvels under a stimulus passed disoftiered 
matters, then her very drink passed unchanged ; nothing <ftagu- 
lated. The patient noticed ndthing; the skin tegse andah/a^ 
Twentieth daf. Much rambling followed by recovery of reason* 
speechless; respiration short. 

Twenty-first fay? Death. \ 

The respiration of this palientsthroughout was rare and large: 

. took no notice of anything; she constantly wrapped herfelf up; 
eitSer mucfrrambling or silence throughout. * « • 
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The “rareeand large*” breathing is now called the Gheyne- 
Stokes respiration, after the two physicians who investigated it 
in the nineteenth century. An even better description of the 
same thing, showing imagination as well as powers of obser- 
vation, is given in another of Hippocrates’s case-sheets, in which 
foe notes that “the respiration throughout Was like that of a 
person recollecting himself.” 

Next, in importance to observation came what is known as 
prognosis. This is simply an attempt to see into the future by 
scientific methods. Hippocrates wrote a book on prognosis, 
which he based on observation, experience of past cases, and 
reasoning. “I hold that it is<an excellent thing for a physician 
to practise forecasting,” he said. “He will carry out the treat- 
ment best if he knows beforehand from the present symptoms 
what will take place later.” In another passage he summed up 
the duties of the physician as follows: “Declare the past, 
diagnose the present, foretell the future; practise these arts. 
As to decisions, make *a habit of two things — to do good, or at 
least to do no harm.” 

Methods of Treatment 

Hippocrates’s attitude to treatment was summed up in one 
of his most famous sentences: “Our natures are the physi- 
cians of our diseases.” He recognized that medical skill at its 
heigfit would never be more than a supplement to ths healing- 
power of Natufe — a fact that was ‘rediscovered’ only in recent 
times. He was strongly opposed, to the indiscriminate use of 
drugs,* and his own prescriptions were comparatively few in 
number. Ho attached immense importance to diet, which, he 
saic£ shoufdj** f»H in winter hnf mryp spariag-ift-SUguner 
Sedentjysp people were advised, to eat less than more active 
.jvork&s, and HRppocrates revealed a fine appreciation of the 
relation between food and energy. “The performances of work 
are direct^ ta th« consumption of what exists, while food and 
drink, are intended to replenish vijid.” Rest wis a great factor, 
and hot baths were frequently prescribed. He was fond pf 
givipg* purgatives, and his other common forms of treatment 
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included gargies, hot fomentations, ant! poulticeS. for fevers 
he prescribed birlgjtMtatcr. Even in the light of modem 
medicine most of his general principles still hold good. 

“What cannftt be cured by medteinemost be cured* by the 
knife,” and Hipppcrates’s contributions to surgery were of the 
highest standard. Most important was the introduction of the 
principle of extension in the treatment of fractures. When a 
bone is fractured it often happens that the broken ends dverlap, 
and unless this is quickly remedied a gross deformity will 
result# By the use of various forms of apparatus, including 
beams, chains, and a number of different wooden structures, 
Hippocrates pulled the two encls apart, set them in their 
correct position, and then splinted the fracture. His splinting 
has been awarded high praise, while his treatment of d»» 
locations was not very different from the fnethods employed 
to-day. 

Hippocrates laid «down very exact instructions for the^ 
preparation of an operating-theatre: 


Operative requisites in the surgery: the patient; the operator; 
assistants; instruments; the light, where and how placed; the 
patient’s person and apparatus. The operator, whether seated 
or standing, should . fre. -placc& cpnv^ iend y to the part being: 
operatciirupan apd to die light. Each of die tyo kinds of 
ligHT, ordinary or artificial, may be used In two ways, direct or 
oblique. • - 


In the treatment of wounds Hippocrates remained faithful to 
his belief in the healing-powe? of Mature, and applied mainly 
soothing salves. He was a. skiHfiA.Atfrgeon, ana performed 
lithotomies as well as other internal operations. He maintained 
that no head-injury could be regarded as trjvial, afttLjor de- 
pressed fractures of the skull he performed the trephine opera* 
tion. Like Susrut^ of India, he attached great importance to 
the surgeon’s qare of his fing5>na»l% We now Know that count- 
less lives were lost through rife rton-obseryance df this teaching 
-unti|{ its truth was scientifically demonstrated by Lo nl li ster 
less than a hundred years ago. * * 
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Medical ^c&nce r c •* , 

Hippocrates was not only a clinician. He was the Father of 

• Medical Science as well as of Medical Practice. Completely 
rejecting the time-konoured demon-theory, hd made the first 
atte mpt to fin d a r atio nal e xp lanation for thfTause of disease. 
?lis predecessor Empedocles had propounded the theory of 
four ‘dements’ — fire, edrth, air, and water; applying the same 
idea to' medicine, Hippocrates suggested that the body had four 
‘qualities,’ which he named as dry, moist, hot, and cold, and 
four ‘humours,’ viz., blood, phlegm, black bile, yellow bile. 
Derangement of one or more of the humours caused sickness, 
and thus the problem of diseases was explained. 

The reasoning was false; but the fact that the theory was 
*based on reason instead of superstition made it a great advance 
on the demon-theory. It must be remembered that germs had 
not been discovered, nor could they be until a microscope was 
invented. Hippocrates<came nearer the truth in his study of the 
sources of disease, which he attributed to the air, water, and 
climate, and he drew up practical rules of hygiene and sani- 
tation on this basis. 

Hippocrates also studied anatomy and physiology. Whether 
or not he practised dissection cannot be definitely stated, but 
it is certain that he had* few facilities for doing so. It must be 
admired that his contributions to anatomy and physiology 
were not very <meat.'- He rightly regarded the brain as the 
centre of consciousness, and observed that the blood flowed 
through the heart. He Ji^d no idea of the nervous system, 
however, and never suggested tiiat the blood might circulate. 
He did not distinguish between veins and r arteries, while nerves, 
sinews, and ligaments were all grouped together under the 
gener^&ading qf ‘ flesh.’ * 

The Hippocratic Oath 

By no meanf t lie lcaft important of Hippocrates’s contri- 
butions to medicine vyas his faJnobs oath, which still forms the 
basis of the ethics of the profession to-day. Hippocrates brqught - 

• to'mcdfcal practice a dignity hitherto unknown. ‘“Medicine,” 

I * 
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he asserted, “if? oj all the arts the most*' noble” — for^to him it 
was an art as well as a science. But a high standard*could only 
be maintained if physicians proved worthy of their calling, and 
his instructions *to his followers were veryoexacting. “life is 
short, the art long; opportunity fleeting, experimeqf; dangerous, 
and judgment difficult. The physician must be ready f not only* 
to do his duty himself, but also to securtf the co-operation of the 
patient, of the attendants, and of the externals.” To-day? when 
medical students walk in the quadrangle at EdinburghUniversity, 
an engraving on the wall reminds them of the first part of 
this truth. 

The physician was further enjoi ned to dress ne atly but 
simply, to sh un p erfumes, to be courteous and cairn and, above 
all, honest. His private life had to be above reproach, and he« 
was to make sure his fees* were proportionate to the patients’ 
means. He must be humble, for “the physician is the servant 
of the art.” • m 

On entering the profession he had to take an oath. This 
oath is too long to quote in full, but the following extract will 
suffice to show how little the ethics of the profession have 
changed in the last twenty-four centuries : 

I swear by Apollo the Physician, Aesculapius, by Hygda, 
by Panacea, and by all the gods and goddesses, making them my 
witn?Ss<$, that I will carry out according to my ability and 
judgment, this oath and this indenture. * . I will use treatment 
to help the sick according to my ability and judgment, but never 
with a view to injury and wrtmg-doing, Neither will I adqjinister 
a poison to anybody when asktti to do so, nor will I suggest such 
a course. Similarly 1 will not give to a Wbman a pesfery to use 
abortion. But I will *keep pure and holy both my life and my 
art. . . . Into whatsoever houses I enter, I will enter tt/^velp die 
sick, and I will abstain from all intentional *wrong-doin§ and* 
harm, especially from abusing the bodies of man or woman, bond 
or free. And whatsoever I shall see or hear«n the course of my 
profession, as Veil as outside i$y profession in my intercourse with 
men, if it be what should not be published abroad, I wilf never 
divftlge, holding such things to be holy secrets. Now if I cjrry out 
this oath,' 1 and break it not, may I gain for ever Reputation aihong 
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all mentfor my life knd for my art; but if I transgress ft and 
forswear fnyself, may the opposite befall me. 

The Influence of ( Hippocrates 

The most ^ important result of the work of Hippocrates was 
*the establishment of medicine as a science. It must be remem- 
bered that at the beginning of his career the most popular 
clinics^were still the Temples of iEsculapius. Belief in magic 
died hard, and it needed considerable courage for a physician 
to stand up and say there were no such things as demons. 
Hippocrates knew this, and he even devoted a whole treatise to 
the study of the very disease that lent itself most to the demon- 
theory — epilepsy. Because of what seemed its obvious demoniac 
origin, it was popularly called “the sacred disease”; and the 
opening words of Hippocrates’s book are characteristic: 

1 am about to discuss the disease called sacred. 

It is not, in my opinion, any more divifie or more sacred than 
other diseases, but has a natural cause, and its supposed divine 
origin is due to man’s inexperience, and to their wonder at its 
peculiar character. ... If it is to be considered divine just because 
it is wonderful, there will not be one sacred disease but many, for 
I will show that other diseases are no less wonderful and portent- 
ous, and yet nobody cotisiders them sacred. 

Hippocrates believed in the divine, but not in demons. 
“Things are n^t in vurying degrees divine or human, but God 
is in all things.” As for epilepsy, “the nature and cause of 
this illness arises precisely from the same divine origin from 
which all else proceeds.” 

Hippocrates hated riothing more than guesswork. He tried to 
find* a reason for everything, and when none was apparent he 
franljl»*£onfessecj his ignorance. 'His modesty was striking. He 
^faever boasted, and was not in the least ashamed to record his 
failures as well as his successes. Indeed, ou| of forty-two cases 
described Ao fewer thaa twtntyJfive ended in, death. At the 
end of one of thes$ he adefed,* have written this down 
deliberately, for it is valuable to learn of unsuccessful c$tperi* 
nfen&s/and to kpow the causes of their non-success.^ 



THE FATHER OF MlDIc'lNE—ANb HIS FAMILY 33 

Perhaps Hippocrates’s greatest merit wfes his love of humanity. 
And perhaps the greatest of his many^great sayings 'was: 

“Where there is a love of man there is also a love of thp art.” , 

• 

Later Greek Medicine 0 

All great men are misunderstood, and Hippocrates was ncf* 
exception. His most fervent admirers* were as guilty as his 
opponents; for after his death Hippocrates was paid the doubt* 
ful honour of being made a god. One can imagine what his 
feelings* would have been had he been told in his lifetime that 
he was destined to be placed on the same lofty pinnacle as his 
supposed ancestor, Aesculapius! * 

The Hippocratic spirit remained, although the standard of 
medical practice declined. At that time the Greeks were engaged" 
in wordy batdes over all the sciences, and ‘schools of thought’ 
and sects were springing up everywhere. Medicine came in for 
its share of the wrangling, and was treated more as a philosophi- 
cal study than as a practical profession. Observation was largely 
1 neglected, and the leaders of each sect were more concerned 
J with their own pet theories than with treating any patients. The 
k *most faithful disciples of Hippocrates did little to improve this 
state of affairs. Hippocrates was a god, so his Collection became 
a Bible, and any divergence from it wa? heresy. This school of 
though^neglected the simple general principles, and pored over 
the Master’s few theories, giving them aa variety of strange 
interpretations. Their intentions were good, but it would have 
been more in the Hippocratic teaching if these follower had 
abandoned ihis slavish fidelity fend started to think for them* 
selves. 1 • 

In the fourth century *b.c., however, a new impetus was gfren 
to medicine by Plato’s most fatnous pupil — Ar^totle. son 

of a court physician, he was not a practising doctor himself,* 
but included medical science in his comprehensive studies. 
Natural history Jed lum to theViissectioi of animals fend fishes, 
from which he deduced import&nftacts ahqpt the human Jsody. 
He made a number of mistakes. While he recognized the heart 
as the origin of the blood-vessels, he thought jt was also *th? 
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centre of the nervous system. The brain he regarded as nothing . 
more than 1 " a ‘sponge’ to cool the heart. Healso adopted and 
elaborated the theories of the four elements, qualities, and 
humours. < • 

Aristotle’s, main importance, however, lay in his insistence 
"bn the scientific method. “Health and disease,” he affirmed, 
“also claim the attention of the scientist, and not only of the 
physician, in so far as an account of their causes is concerned.” 

Back to Egypt 

After Aristotle the glory of Greece began to fade. One of 
Alexander the Great’s last achievements was the foundation of 
the city that bears his name, and it was in Egypt that civiliza- 
tion was continued. The civilization remained Greek, however; 
and in the first r£al medical school -in the world the teachings 
were those of Hippocrates. 

Mainly as a result,, of the influence of Aristotle, the two 
basic branches of medical science were founded in Alexandria. 
These were anatomy, or the study of the structure of the human 
body — the ‘geography’ of the body, as it were; and physiology, 
the study of its functions. Both these new sciences were made 
possible only by the introduction of the practice of dissection of 
the human body, whRfb had been forbidden in the time of 
Hippocrates. 

The “Fa the* of Anatomy” was a Greek named Hierophilus, 
who was bom at the beginning of the third century b.c. He is 
reputed to have dissected no fewenthan six hundred dead bodies, 
and his discoveries had a tremendous influence on, subsequent 
med>cal research. He confirmed Aristotle’s theory that the 
hesfirt was the centre of the blood-supply, but declared that the 
nervpj's system, originated in *the brain. He distinguished 
*be tween arteries and veins, and made the imifcrtant point that 
the former as well as the latter contained blood. (Arteries had 
previously* beeh rbgardfd at* containing only ^>r, because they 
werefound to be empty in a dead body.) Hierophilus also made 
a special study of the pulse, which he regarded as of great 
importance i^ examination of a patient, and he Counted it with 
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the a«d of a wate^r-clock. Once he was»*asked to define a good 
physician, and his reply was brief anjl to the point/ 

“He who knows how to distinguish between the possible and 
the impossible.’* o 

The “Father of .Physiology ” was another Greek, Erasistratus, 
who lived at the same time as Hierophilus. His views differed* 
from those of his colleague in many respects. He adhered to 
the old theory that the arteries contained only air, and he con- 
sidered that the liver played an equal part with the heart in the 
supply of blood. In other respects, however, Erasistratus was 
well in advance of Hierophilus. By far his greatest achievement 
was his observation of two distinct types of nerves — sensory and 
motor. This was a discovery of the first magnitude, although it 
was not realized as such udtil many centuries later. Erasis- 
tratus also described the valves of the heart, Aid he was the first 
medical scientist to dispute the theory of the four humours, 
which Hierophilus had accepted. He ^scribed the cause of, 
disease to an excess of blood — yet, oddly enough, he strongfy 
opposed the general custotn of bleeding patients whenever they 
were ill. In treatment he closely followed the Hippocratic teach- 
ings, insisting on a sparing use of drugs, and he attached much 
importance to hygiene for the prevajrtion of disease. 

The school of Alexandria flourishecNbr many years, and a 
vast collection of medical books was acquired. Not dhe of {hese 
has surviVed. The whole library, was burned by a mob of 
barbarians, and the 700,000 manuscripts, it is said, kept the 
town supplied with hot wate* for a period of six months.. 



3 


MEDICINE UNDER THE ROMANS 

B Y the first centuty b.c. the centre of civilization had 
shifted again — this time to Rome. But medicine still 
remained Greek, not only in spirit but in actual practice; 
for nearly all the great physicians of the Roman era were natives 
of Greece. 

Medicine under the Romans was at first a very sorry affair . 
Long after the death of Hippocrates there were still no genuine 
doctors in Rome, as all practice of medicine was forbidden by 
law and religion. But people fell ill, and a sick man instinctively 
seeks help; so there were bound to be doctors of a sort, and the 
only effect of the law was to drive the profession underground, 
as it were. In these circumstances no respectable citizen would 
think of taking up such a disreputable vocation, and thus the 
early Roman doctors were, without exception, quacks and 
charlatans. Spirits and demons were found everywhere, and 
almost the only treatment^ disease consisted of the liberal use 
of incantations and dru$5. There was an amazing variety of the 
latter, popular prescriptions including such ingredients as 
crocodiles 5 dung and «he blood of bed-bugs ! 

Greek doctors made their first appearance in Rome about the 
beginning of the second century b.c. As may be imagined, it 
was no love of their neighbours that drew them, > there, but 
merely a desire to ‘get rich quick 5 at the expense of the ignorant 
but ^Wealthy Romans. From both practical and ethical view- 
pointpf»£herefore t their standard was low. The more intelligent 
^Romans realized this, and strongly urged theilr countrymen to 
have nothing to do with these foreigners. Cato the Censor, a 
wise old st&tesmaA, wh*> hated ail physicians and all Greeks, 
treated himself and, his famfry bn highly original lines. He 
prescribed cabbage for practically every ailment except dis- 
locations, whicl\ he found to respond better to “ndagical songs. 55 
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“ PrSnce of Physicians ” 

It was not until the year 90 b.c?. that the first reputable 
Greek doctor arrived in Rome. His name was Asclepiades^and 
he built up such a successful practice that he came to be known 
as the “Prince of Physicians.” Born in Bythnia, he was*- 
educated at Athens and attended the«medicai school at Alex- 
andria. He was thirty-four when he reached Rome, and*he was 
quickly marked out as very different from the usual type of 
Greeks doctor. It is said that his reputation dated from the 
occasion when he astounded the Romans by apparently 
restoring a dead man to life. This occurred during a funeral 
procession which Asclepiades happened to meet. His keen 
eyes detected a sign of life in the * corpse,’ and he stopped the 
procession and gave theeman some treatment. After this his 
fame spread rapidly, and before long he was counting among 
his friends such men^s Cicero and Mark Antony. 

By his own account Asclepiades had no time for the teachings* 
of Hippocrates. He scorned the idea of trusting to Nature to 
cure diseases, describing the principle as “merely a meditation 
on death.” Yet his own methods were Hippocratic in spirit. 
His treatment showed a marked preference for diet, massage, and 
rest to the administration of drugs. was a keen and patient 
observer, and was responsible for the classificationfof diseases 
as acute^md chronic. » 

The physician’s aim, said Asclepiades, should be to cure 
disease cito, tuto, et jucunde — quickly, safely, and agreeably. He 
rejected tljp theory of the four hiftxfours, but probably only 
because it was his habit to contradict* practicall^*ever^thing 
Hippocrates had said. *He made no contributions to anatomy or 
physiology — dissection of the human body was strictly forbidden 
by the Romaift. Like Hippocrates, again, lie regarded th*» 
climate as a major factor in the cause of disease, and even 
asserted that “the fhhabitant^of Britain wertf long-lived because 
the climate prevented the dissipation of the innate heat of their 
bodies”! 

For all lps opposition to Hippocrates, Asclepiades did«a good , 
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deal mor^ fol medicine than the Master’s dtjciL followers. It 
was ironicdl that he, who was so contemptuous of orthodox 
schools of thought, should 1 have been made the model of a new 
sect that was formed after his death. , 

•A. New textbook 

The first medical text book written in Latin appeared about 
a.d. 30. The author was a Roman, and therefore not a doctor. 
His name was Aurelius Cornelius Celsus, and he was a gentle- 
man of leisure who spent most of his life in the study of philpsophy 
and science. His medical work was entided simply De Re 
Medicina, and is largely an orderly summary of all the teachings 
of the Greeks. Celsus professed to be a follower of Asclepiades, 
but in the main he tried to reconcile the teachings of the latter 
with those of Hippocrates and Aristotle. 

Even though he was not a practising physician, Celsus added 
a number of observations on his own acqpunt. From the two 
‘volumes on surgery it seems probable that he secredy practised 
dissection. He made useful contributions to the knowledge of 
anatomy, notably on the structure of bones. He described a 
variety of operations, including the ‘modem’ excision of the 
thyroid gland in cases of ggjtre, and also one for the removal of 
tonsils. Eye operations did dentistry were also included. Like 
Erasistratifc of Alexandria, Celsus was strongly opposed to 
the practice of blood-letting, which was coming more and more 
into vogue. “ It is not a new thing to let blood from the veins,” 
he wrote scathingly, “but it is nqw that there is scarcely any 
malady in which blood id fiot d$awn.” % 

Cejgus d€plored the way in which the study of medicine had 
been split into opposing sects, and his w*ork was an attempt to 
restor^unity to the profession. He failed, probably because he 
•was neither, a doctor nor a Greek; and it was left to the greatest 
figure since Hippocrates to accomplish this necessary work. 

Gale?, ‘the Peaceabl! ’ 

Clafidius Galenus,*to give him his full name, was bom in 
AfD.^iyi, in the town of Pergamus, in Asia Minor., His ‘name 
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may jpe trarslr>iW' as ‘the peaceable,’ ajfd no desdripjion could 
be.more unsuitable. Aggressive, dogmatic, passionate, quarrel- 
some, quick-tempered — these were solne of the attributes of the 
last of the great doctors in the Greek and Etonian civilisations. 
That Galen was great is beyond doubt; he ranked second only 
to Hippocrates, and if is to his eternal credit th&t {pr all hi^. 
boasting he never pretended to be higher. 

Galen’s father had first intended him to study philosophy, 
but as a result of a dream he changed his mind and decided to 
make young Claudius a doctor. The boy was seventeen when 
he began his studies. Pergamus was then the second largest 
medical centre in the world, but* he was not satisfied until he 
had studied at fhe largest, which was still Alexandria. He also 
visited Greece, thus obtaining the best medical education 
possible in those days. , 

Galen began to write at an early age. When he was twenty- 
one he had six medical treatises to his name, and duiing his 
lifetime he increased this number to five hundred, of which over ” 
a hundred have survived. As a young man he was confident 
and probably conceited, but from the first he expressed his 
complete faith in the principles laid down by Hippocrates; In 
many respects he was the kind of follower the Father of Medicine 
would have liked. He realized the gi^t worth of the teachings 
of Hippocrates, and grasped the important fundamentals; but 
he was' too sensible to regard six-hundrgd-year-old theories as 
sacred, and followed the spirit rather than the letter of die 
Hippocratic Collection. 

In a.d. 162 Galen arrived j p. Rome. Marcus Aurelhis was 
Emperor, and the civilization was at it; height. The arts and 
sciences were followed with as much zeal, if not the*§pxne 
ability, as they had been by .the Greeks. Medicine, however, 
still lacked form. The sects and schools of thbught were v mor&» 
numerous than ever, and their differences had widened with 
the passage of tintet Fierce arguments were going op, and little 
scientific progifess was being an vie. Without hesitation Galen 
flung himself into the fray, supporting rto one and attacking 
every* sect in> turn, in a bold, insolent manner that groused 
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hostility froia all sidt^s. He was scornful itfVhe thcones of 
HierophdvB and Erasistratus, spoke contemptuously of “the 
absurdities of Asclepiades,” and found fault with the teachings 
of every one excep| Hippocrates. , 

He was a brilliant doctor. He needed to be, if he was to stop 
.. jn Rome f His practice was far greater than that of Asclepiades, 
and he was soon the most famous physician in the first city in 
the world. For some unexplained reason, however, he returned 
to Pergamus after a few yean. But Marcus Aurelius, wisest of 
the Emperors, saw that Rome needed him, “We have but one 
physician, Galen,” he said. Galen returned to Rome, to 'the joy 
of his patients and the discomfiture of his numerous opponents. 

Scientific Research 

Galen’s main achievement was {o fill in the gaps of the 
Hippocratic Collection on the subjects of anatomy and physi- 
ology. In this work he made frequent use of the discoveries of 
ihe Alexandrian SchoCl, which he sometimes praised, as well as 
attacked. He sought to find the cause of every bodily function, 
and his method was experimental. He had studied the human 
skeleton in Alexandria, but in Rome dissection of the human 
body was still forbidden. He therefore pursued his researches 
on the bodies of animat? His passion for dissection knew no 
bounds. Kis subjects were usually apes, as they resembled the 
human species most; £>ut in his quest for knowledge ho<hssected 
numerous other animals — including, it is said, an elephant! 

Galen confirmed Erasistratus’s distinction between sensory 
and motor nerves, and explained the relation between nerves 
and museks. He traced the main cause of paralysis to injuries 
of tjie spinal cord, he gave a correct description of the pheno- 
menon of the human voice., ai\d he explained much of the 
jnechanism of the eye. All this met with much- opposition and 
open disbelief on the part of his opponents — and Galen, the 
fiercest of critics, ? did not take kindly to criticism of himself. 
“When I tell them alf voluntary movement Is produced by 
muscles controlled by nerves coming , from the brain,” he 
<¥>mplfined, “they call me a teller of marvellous .tales, ’ ’ 1 
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Galen discoi'ei^d that th e kidneys secre te urine. He con- 
firmed Hierophilus’s repudiation of the theory of Aristotle about 
the brain cooling the heart, and inveAigated both these organs. 
He also followed Erasistratus’s theory of relation of the liver 
to the supply of blood, and made a careful and detailed study 
of the whole question of the blood-system. (Thi^ will be* 
described later, in the chapter on the discovery of the circulation 
of the blood.) • 

Galen was always a scientist. He regarded treatment of 
symptoms as superficial, and stated that a successful cure must 
be related to the cause. He professed complete faith in the 
healing-power of Nature, although in practice he used drugs 
far more extensively than Hippocrates had advised. He empha- 
sized the importance of diet, massage, and baths, and under- 
stood something of the val^ie of the rays of the sun. In addition 
to nor mal observation he invari ably took the patient's pulse, 
and gained useful inform^onlrom this method even though he 
had no idea of the meaning of the littlfe throbs he felt in tkc : 
wrist. His surgery was sound for his time, although he did not 
introduce any important new operations. 

Errors and their Effects 

Galen made mistakes. He repeat eo^he Hippocratic doctrine 
of the four humours, and many centuries were to pass before 
anyone* I#ad the courage and initiative to # suggest that two # such 
great authorities could be wrong. In both anatomy and physio- 
logy he neglected the funclamental differences between the 
bodies of animals and those of*men. # His theory of the flow of 
the blood, as will be seen later, was quite inadequafcn Pogsibly 
his worst error, however, was in the treatment of wounds. # He 
regarded suppuration as a natural part of the healing-process, 
and coined the unfortunate phrase ‘laudable phs.* Surgery wasi 
clouded by this erroneous theory right up to the time of Lister. 

Galen died in tl# year a.d# 20tu and his ififluencp remained 
the dominant fhetor in med^cuie*ior ttfe next twelve centuries. 
His achievements were tremendous. He* broke up the* futile 
sects And schools of thought, and re-established medicine as « 
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science. He •Codified djl Greek and Roman jfnJldicine frc^tn the 
time of Hipocrates, weeded out many of the false theories, and 
made considerable contributions of his own. 

Yet Galen’s influence was not wholly for the, good. His great 
fault was that he made no provision for further progress. He 
* was not ( so fnodest as Hippocrates. He knew all the answers. 
He was so confident apd dogmatic, and at the same time so 
obviously brilliant, that he left little opportunity for criticism. 
He thought he had said the last word on medicine, and he was 
so convincing that every one else thought so too. His teaching 
was followed far more strictly than that of Hippocrates had been, 
and so long as this attitude prevailed, progress was impossible. 
A typical example of the way Galen brought medical science to 
a standstill was given by a Byzantine physician named Paulus 
of .£gina. This highly competent dqctor wrote a book in seven 
volumes, based largely on the teachings of Galen. It was a good 
practical manual, so far as it went, but it lost much of its value 
•when the author concluded with the complacent statement that 
his work contained nothing original because all that could be 
said about medicine and surgery had already been said. 

It needed another Galen to break down that attitude. 

Pro Bono Publico ^ 

It has Hbeen shown that medicine under the Romans was 
Greek in origin, spiri^ and actual practice. The Romans them- 
selves, however, were responsible for work of a somewhat 
different nature that was of the gfeatest importance to medical 
practice. This, included "the establishment of thf first state 
medical service the world has ever known, the introduction of 
theffirst organized hospital system, and u the foundation of civic 
hygiene and sanitation. r 

m The Roman state medical service sounds quite up to date 
nowadays, except that it functioned without the financial back- 
ing of a QatienaV health insurance scheme. ‘Panel’ doctors 
were, appointed by the Government and assigned to all the 
large ‘towns and rural centres, each doctor being responsible for 
the care of a certain number of inhabitants. His serviced were 
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given free to thw^or, and he was paid Q&t of the Treasury* In 
fact, his status was similar to that of a pvil servant oPthe higher 
grade. 

The first Roman hospital is believed tc have been founded 
as far back as the third century b.c., on the Island of St 
Bartholomew — from which, of course, ‘Bart’s* in^ogdon got 
its name. By the time Galen came to B*>me the hospital system 
was already extensive; while for the wealthier classes there were 
private nursing-homes. Roman hospitals were very different 
from the Indian ‘Houses of Benevolence’ or the Egyptian and 
even Greek temples. The wards were separated by long cor- 
ridors, a refectory or dining-hall was situated in the middle of 
the block, while 'at one end were separate annexes for admin- 
istration, dispensary, stores, and staff quarters. 

There were military as # well as civilian hospitals, and the 
armies in the field were equipped with the equivalents of 
Regimental Aid Postj and Advanced Dressing Stations. The 
one drawback to the Roman Army Meftical Service was tha#» 
the surgeons were given the rank of N.C.O. only. 

Roman hygiene and sanitation were of a very high standard. 
Great importance was attached to water-supply, and many of 
the wonderful aqueducts constructec^are still standing — and still 
used — to this day. Plumbing was remarkably good, private 
houses had their own water-cisterns and taps, and waste pipes 
led into a network of sewers. There w<ge public baths, with 
hot and cold water, and public and private lavatories with 
water-flushes. Finally, drainage of marshland was carried on 
extensively. 



LIGHT IN THE DARK AGES 


A FTER the Greek Empire broke up, its culture was con- 
tinued first at Alexandria and then at Rome. When 
JL Jl. the Roman Empire broke up, culture disappeared from 
Europe for a thousand years. 

Galen was the last of the great physicians. After the death 
of Marcus Aurelius the Roman civilization began to crumble, 
until it was no longer able to withstand the attacks of the Huns 
and other barbarians. Rome itself became untenable. The seat 
of government was transferred to Constantinople — and with it 
went the science of medicine. 

The medical schools disappeared. TJie Greek manuscripts 
••were lost or destroyed. Medicine was no longer a science — it 
was not even a profession. For centuries it seemed as if 
Hippocrates and Galen had laboured in vain. 

As a natural result demons and spirits returned in full force. 
Diagnosis, prognosis, and^ rational treatment were replaced by 
charms, incantations, <£?id a variety of weird and wonderful 
* drugs ’ that compared unfavourably even with those of the 
earliest Romans. A^cure for cancer, for example, tfas honey 
mixed with the gall of a goat. Rheumatism was treated with 
spittle and songs, gout with cow-dung, epilepsy with mistletoe- 
berrifcs. One prescription for $n eye complaint rgtn, “Take a 
live t crabfT?ut his eyes out, and put him alive again into the 
warier, and put the eyes on the neck of the man who hath need; 
he will soon be healed.” , 

Magic was supplemented by inferences dravfti from the moon 
and the stars, and as long as a thousand years after the death 
of Hippocrates tfce Archbishop of Canterbury issued a solemn 
warding that “it is vefy dangeJqps to let blood on the fourth 
day 6f the moon, because both the light of the moon and the 
4ides #are upon the increase.” That such theories wefre not 
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■ confinld to layrfteil is well illustrated innhe description of the 
‘ “do'ctor of phisike” in Chaucer’s Cankrbury Tales : 

With us there was a doctor of phiyke; 

In all this world, ne was there none him like 
To speake of phisike and surgerie. 

For he was grounded in astronomie. 

In the Middle Ages hygiene scarcely existed. There wflre no 
drains, few baths, fewer lavatories, and an abundance of dirt. 
There was no proper water-supply, no plumbing, no sewage. 
Such sanitation as existed in Europe would have appalled any 
self-respecting Roman of Caesar’s tiftie. Disease, in consequence, 
was rife. Epidemics raged everywhere, the worst being the 
notorious “Black Death, or plague, in the fourteenth century, 
which claimed the lives of t>ne out of every four inhabitants of 
the civilized world. 

• 

The Influence of Christianity 

The only place where learning was kept alive was the 
monastery. Knowledge was copied rather than studied, and 
there was no genuine progress; but at least some part of the 
Greek and Roman literature was preserved for later generations. 

But the monastery’s contribution to^nedicine was not con- 
fined to t£e labours of the scribes who copied out manuscripts, 
few of which were of a medical nature at aM. What was far more 
important was that it offered sanctuary and hospitality to the 
poor and the needy — and the sick. # Thus the monastery also 
became a hospital ; and it is to the me&ieval Christian Church 
that we owe many of our present-day hospitals, rl&tably St 
Bartholomew’s and St Thomas’s. • 

Monks might not have been medically skilled, bpt as nurses they 
performed their duties with unstinting devotion. While medical 1 
science was non-existent, medical practice was enriched with an 
entirely new quality— the Christian ideal, Chafcty*in die highest 
sense of the word, was the key-ndteW the monastery hospital* and 
lack of medical knowledge was partly offset by the spirit of 
self-sacrifice and true brotherly love. A historian’s accofcnt^o# 
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the work pi the Churth in an epidemic of jtla^ue is typical of 
this: I 

Many of our brethren, by reason of their great love and brotherly 
charity, sparing nfct themselves, cleaved one to dhother, visited the 
sick without weariness or heed-taking, and attended upon them 
diligently, cured them in Christ, which cost them their lives, and 
being ftill of other men’s maladies, took the infection of their 
neighbours. 

The brethren may never have heard of Hippocrates, but their 
services were invaluable if only because “ where is a love«of man 
there is also a love of the art.” 

Women as well as men devoted their live? to the cause of 
humanity, and one of the most famous of the Christian healers 
was the Abbess of a large convent in Germany. She is known 
to us as St Hildegard, and after hei* death legends arose about 
her ‘miraculous’ cures. She herself made no such claims in the 
book she wrote, wljich consisted mainly of prescriptions. 
"Many of these were no better than other medieval recipes, but 
she made one big advance in the administration of drugs : she 
made them taste better. Her pills were not sugar-coated, but 
she took away the unpleasant taste of her concoctions by mixing 
them with flour and seivjjrg them up as pancakes. Hildegard 
was a good deal more tHan a nurse, and may be regarded as one 
of the earliest lady doctors. ^ 

• 

The Eastern World 

Europe was in darkness, yet «the light of knowledge had 
not been completely extinguished. Many of the works of 
Hippocraffcs, Galen, and other Greek physicians had been safely 
evacuated to Constantinople, where they were carefully perused 
and transcribe^. Most diligent of the copyists were the 
’Nestorians, a Christian sect which was finalfy expelled from 
the town. They took their manuscripts with them — no longer 
in the originaf Gifeek, ljut tians&ted into their own language, 
Syriac. They fled Mesopfttahaia, the home of the ancient 
Babylonian civilization, and founded a medical school .and a 
hofpit&l at Jundi-shapur. 



.tlpHT IN THE DARK AGES J 47 

t 9 / 

Thi# was in a.d. 431, and for more than three hun^bed years 

their precious treasures attracted little outside interest. But in 
that time was born Mahomet, the Prophet of the Arab world, 
and a new civilisation sprang up after him.' » All over the Near 
and Middle East there was a desire for knowledge, and learn- 
ing, and the science of medicine began again. Thanhs to the 
Nestorians, it did not have to start from the beginning. The 
manuscripts were translated into Arabic, and the spfrit of 
Greece lived again. 

The centre of Arab culture was the city of Baghdad, whose 
enlightened Caliph founded a university, a hospital, and a 
medical school. In later years n<3 fewer than eight hundred 
and sixty doctors were practising in Baghdad, while the civic 
hospital services were staffed by eighty physicians. One of the 
earliest of these was Hunain Ibn Ishaq, who made translations 
of the works of Hippocrates and Galen, for which he was offered 
their weight in gold. « Hunain added some works of his own, 
notably on the study of the eye and its diseases. On one occasion 
he was ordered by the Caliph to prepare a poison; he was not 
bound by the Hippocratic Oath, but he accepted its principles 
and refused the command. The Caliph was so impressed that 
he immediately appointed him cour* nhysician. 

The Arabs did not add a great deal td medical science. They 
realized the tremendous value of the literature they had so 
fortunately acquired, and at first they w«re content merely to 
study and follow these teachings. Later they grew bolder and 
added commentaries; and some, like Hunain, wrote original 
works of their own. Their opportunities for research were 
limited by the strictest ban on dissection, and theft surgery 
suffered accordingly. Their most important scientific advance 
was in the realm of chemistry,* which was borq of the pseudo- 
science of alchetAy. 

Progress was further hindered by the reverence for Galen 
that characterized all their wrings. T|jie Arabs Vene not very 
critical, and Galen’s mistaken received the same acceptance as 
his genuine discoveries. It would be unfair, however, to blame 
the Arabs for*this. Their culture^ started late, and it was tet 



48 T|1E ROMANCE OF MEDICAL SPENCE 

their crrti^t that they had the sense to benefit Vom an tarlier 
civilization. They were b&und to accept the superior knowledge 
of the Greeks, and it was a good thing that they chose Galen 
as a master rather than a leader of one of the rfumerous narrow 

sects that abounded in Greece and Rome, r 

#» 

Two Great Physicians 

TwS at least of the Arab physicians were outstanding, and 
their influence was later to play a large part in the revival of 
learning in Europe. The first of these was known as Rhazes, 
so called after the Persian town of Rai, in which he was born in 
a.d. 860. He wrote a twenty-live-volume medical encyclopaedia, 
based largely on the works of Galen, and over two hundred 
other books. His most important treatise was entitled “On the 
Small Pox and Measles,” which made the first recorded dis- 
tinction between these two diseases. He was a more original 
thinker than most of the Arab doctors, «and he made several 
'improvements in the practice of medicine and surgery, notably 
with the introduction of animal gut in sutures, or stitches, for 
abdominal wounds. 

Although he did not begin to study medicine until he was 
forty years old, Rhazes gpickly made a name for himself, and 
was invited to choose the site for the new hospital which the 
Caliph planned to build in Baghdad. Rbazes’s method was 
original but by no means irrational. He took a number of 
pieces of meat and hung them in different parts of the town; 
the one that remained fresh the longest marked the site for the 
hospital. J «. 

AiMJthd? case reveals that Rhazes was also something of a 
psychologist. The patient was a prince, and his complaint was 
rheumatism, wl\ich he said was So bad that he could not walk. 
Rhazes tried various forms of treatment without success, and 
formed the opinion that the trouble was not entirely physical. 
In the course 6f oCle of Jiis visits *0 the prince’s ^welling he was 
informed that the invalid #a^ ‘taking a bath. Thereupon 
Rhazes rushed into the bathroom, brandishing a sharp knife, and 
threatened to kill the prince. So convincing did he appear that 
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v bis pftient ranP out of the room, leaving his clo'thfst and his 
rheumatism behind. * 

The second great Persian physician lived a century later, and 
his name was Jbn Sina, which was contracted to Avicenna. 
Unlike Rhazes, h$ began his medical studies at 3. very early 
age, and was appointed court physician when only eighteen^ 
He had an adventurous career, and he was accorded the same 
tide as Asclepiades of Bythnia had enjoyed — “ Prince of Physi- 
cians.” His fame rests mainly on his Canon of Medicine , which 
was us$d as a text-book in European medical schools long after 
the Renaissance. He resembled Galen in many ways, even to 
the point of daring to quarrel with some of his teachings, and 
had much the same confident and convincing style. 

Avicenna attended at the courts of a number of Persian 
rulers, and he so impressed one prince by his. successful cure of 
colic that he was given the post of Prime Minister as a reward 
‘for services rendered.’ It was not a popular appointment, 
and the Army protested. The prince needed the Army, and 
Avicenna was no longer necessary now that he had cured the 
colic; so the physician was removed from his post as suddenly 
as he had been given it. The story had a sequel, when the prince 
got another attack of colic, and Avicenna was given a second 
brief term of office. 

Avicenna made a number of valuable contributions to mescal 
science, although he also added some very unscientific theories. 
One of these was based on his acceptance of a popular belief in 
the healing-power of colours.. As the blood was moved by red 
bodies, he s^id, all treatment lor disorders of the blood snould 
be of a red colour. * 

Return to Europe 

The Moslem Empire was not confined to tfie East. It ex- 
tended to southern "Spain, and it was from Cordova that 
knowledge began to flow bacl^ intp Europe. •At'first it was a 
trickle rather than a stream. .Cordova fiad a university in, the 
eighth century, and in the year tooo it boasted several hospitals 
and medical schools, with a large number of practising physicians.* 
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One of tt^e* latter di< 5 » much to remedy the tow standard of 
surgery that was one of*the major defects in Arab medicine. 
This was Albucasis the Moor, and he wrote a practical and 
well-illustrated text-book on the subject. His outlook was very 
realistic. IJe divided surgical operations jnto two classes — 
‘'those which benefit the patient, and those which usually kill 
him.” * 

JeWS as well as Arabs practised in Cordova, and it was they 
who first spread enlightenment in Europe. They had their 
own translations of the writings of the Greeks, whicji were 
turned into Latin and distributed to other towns in Europe. 
Not until the eleventh century, however, was any real interest 
shown in the works of the ancients, and then it was in Italy that 
the new era in medicine began. 

The School of Salerno 

The medical school of Salerno came into being in the eleventh 
century. Christian monks were the first teachers, but it was 
another Moor who brought the knowledge of the Greeks to the 
town. Constantine, as he was called, was a bit of a fraud, for 
he passed off most of his translations as his own original works. 
The fact remains that it was he who first brought the classics 
back to Italy, and thus rendered medicine an invaluable 
service. 

Salerno flourished iii the twelfth century, and its fame became 
so great that it was recognized as the only medical centre in the 
whole continent. At the beginning of the next century the word 
‘doctor’ was first used for physicians, and in 1240, the Emperor 
Fre<^ric*!I enacted a law that established medicine as a pro- 
fession once again. * 

“Considering the harm which may arise from the ignorance 
of physicians,” ran the law, “we ordain tlfet* no one shall 
henceforth practise physic unless he be fifst publicly examined 
by the masters at Salerno.” t A j^eliminary three-year course in 
logic was introduced, and Che .study of medicine itself was 
extended to five years. The curriculum was based mainly on 
the translations of Hippocrates and Galen, while a special 
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sec tic# was demoted to surgery, which Frederic regarded as a 
branch of medicine. (This view was* in advance of his times; 
until the eighteenth century surgery was generally regarded 
only as a trade, <ind was practised mainly by barbers.) Finally, 
the Emperor ordained that the poor should be treated free, and 
doctors applying for licences were required to take an ^ath ve*^ 
reminiscent of that of Hippocrates. • 

The main work done at Salerno consisted of reviving Jaiow- 
ledge rather than adding to it. This was a very necessary 
preliminary work, and it is not surprising that no great advances 
were made. Equally inevitable was the over-faithfulness to 
the recognized masters, ^notably Galen. The doctrine of the 
four humours was accepted without question, and all the old 
mistakes were repeated over and over again. But much useful 
work was done in Salerno, especially in the establishment of a 
medical library and the training of doctors. 

The best known of^the writings of the teachers at the school 
is the poem Regimen Sanitatis , said to ha^e been the joint work 
of four physicians. It presented medical knowledge in a simple 
and attractive form, and had a pleasant flavour of wit and 
philosophy. As the title implied, it was concerned more with 
the maintenance of health than the cure of disease. Two 
couplets may be quoted as typical : 

Joy, Temperance, and Repose 

Slam the door on the doctor’s Hose. 

A King that cannot rule him in his diet 

Will hardly rule hft Realnnin peace and quiet. • 

• • 

Another interesting book written at Salerno was The factor's 
Visit, a very business-like manual on how a physician should go 
about his job if he* wanted to. make a good living. Its ideals 
could scarcely, bfc called lofty, but much of the ‘advice was very 
shrewd. When taking the pulse the physician was told to bear 
in mind that “it may be affected b^ your arrived, or, the p&tient 
being a miser, by his thinkirjg*bfc the fife. . . . Do not be # in a 
hurry to give an opinion,” it went on, “for the friends will be 
more grateful «for your judgment if they have to wait for it* 
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Tell the^tient you will cure him, with God’s help, but inform 
his Mends that the case is‘a most serious one.” The last sentence 
was rather subde, and an explanation was added. “If the 
patient recovers, your reputation is increased j» if he succumbs, 
people will not fail to remember that yoi^ foresaw the fatal 
termination of the disease.” 

t 

Montpellier and Bologna 

The school of Salerno began to lose its influence in the 
thirteenth century, but already other important medical f centres 
had sprung up, at Montpellier and Bologna, where the good 
work was carried on. 

The medical school at Montpellier probably began in the 
twelfth century, although the university was not officially 
recognized until 1289. One of its earliest teachers was Amald 
of Villanova, who had studied and taught at Salerno and helped 
to compose the Regimen Sanitatis. He ^vrote a text-book of 
treatment far in advance of anything produced by the Salerno 
school. His teaching generally was very sound. “The moderate 
and wise physician,” he wrote, “will never hasten to drugs 
unless compelled by necessity.” More open to argument was 
the opening sentence of his book on poisons, which read : 

“In this book I propose, with God’s help, to consider diseases 
of ^yomen, since women are poisonous creatures.” 

By now the study medicine was no longer confined to the 
Latin countries, and Englishmen were going to Italy and 
France to study at the new schools. One of the best known of 
the jfrontpeUier graduates was*John of Gaddesdojj, who after- 
war^fc,ta€ght at Oxford and was physician to the English court. 
H& was one of the first Englishmen to wl ite a medical text-book, 
which he called Rosa Anglica y or The English Rose . Unfortunately 
it was not a very good book. The author \tfas* not averse to 
using the demon theory to explain anything he did not under- 
stand^- prescriptions giv^n $ere liberally interspersed with 
mentations and ritual. * f 

THe University of 1 Bologna was founded before that of Mont- 
pellier, but the medical faculty was not introduced until the 
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thirtetnth century. It was there that* dissection yls at last 
reintroduced, although in its early foYm it was of no scientific 
value. Medicine was still based on the ‘sacred* writings of 
Hippocrates, Galen, and even Avicenna, afid it did not seem 
to occur to physicians that they might be able to £nd out any- 
thing more. No serious researches were made, and dissectid^ 
was used only to demonstrate the old* ideas of anatomy and 
physiology. The very way it was done made it impossfble to 
be otherwise. The lecturer regarded it as beneath his dignity 
to cut .up a dead body, and was content to deliver his lecture 
while a junior performed the dissection and another assistant 
pointed to the appropriate organs with a stick. The students 
were not invited to take an active part in the proceedings. 

This method of dissection continued until the fourteenth 
century, when one of the* professors startled his colleagues by 
performing dissections himself. This was Mondino di Luzzio, 
and his treatise on anatomy did much to # restore that branch of 
medicine to its rightful place. His anatomy was by no means 
accurate, as it was inevitably based on the work of Galen; but 
his book was important in that it drew the attention of doctors 
back to this basic science. 


Medieval Surgeons 

Not all the teachers at Bologna followed Galen so docilely. 
Two, at least, had the courage to vc Ace doubts about the 
generally accepted theory of ‘laudable pus.’ The first of these 
was a bishop as well as a doctor, named Theodoric. Hejwrote 
a book on surgery, which contained a passage that might well 
have been written in the nineteenth century : % ^ 


For it is not necessary, as IJnger and Roland have written, as 
many of thejr disciples teach, and as all modert! surgeons profess, # 
that pus should be generated in wounds. No error can be greater 
than this. Such a practice is jndeed to hinder natur e, to pr olong 
the disease, and to prevent coaglutinatif n of Ae wouAdv^* 

• • 

Theodoric was followed at Bologna by a Norman, Henri de 
Mondeville. He appreciated the classics, but was not afraid 
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criticize thsm. “God did not exhaust all his creative poorer in 
making Galen,’ 5 he observed, to the horror of the more orthodox 
of his colleagues. Mondeville taught at Montpellier as well as 
Bologna, and he mide a creditable attempt to restore surgery to 
its proper place in the profession. His opposition to the ‘ laudable 
thefery deserves to be quoted, like that of Theodoric, if 
only because of its significance in more recent times: 

Many more surgeons know how to cause suppuration than how 
to heal a wound. 

Wash the wound scrupulously free from all foreign matters; use 
no probes, no treatments — except under special circumstances; 
apply no oily or irritant matters ; avoid the formation of pus, which 
is not a stage of healing but a complication. Wounds dry much 
better before suppuration than after it. 

c 

It would be an exaggeration to credit Bologna with the origin 
of the antiseptic idea, Iput a later chapter m this book will show 
just how remarkable Mondeville’s teaching really was. 

A more famous surgeon than either Theodoric or Mondeville 
was Guy de Chauliac, a pupil of the anatomist Mondino di 
Luzzio. He had been well taught. To quote an early trans- 
lation of his works, “The same manner that the blinde man 
worketh in the hewynge of a log, so doth a cyrurgen that 
knov/eth not the nathomye.” 

Chauliac’s best-kno^vn book was entitled Great Surgery. It 
contained a number of advances over his contemporaries, 
especially in the use of extension for treatment of fractures, and 
a fair amount about dentistry, including instructions regarding 
the pneviSIon of artificial teeth. It also included some outspoken 
criticism of the classics. Chauliac accused the physicians of his 
day of despising “everything ilot sanctioned by custom or 
* authority, forgetting that, as Aristotle declares, *chese are the 
two great hindrances to the discovery of tKe truth.” 

Chft&lKse performed .one greal disservice to, medicine. Ig- 
noring the teachings °* Theotloric and Henri de Mondeville, 
he upheld the theory of ‘laudable pus,’ and treated wounds 
^Accordingly. 
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Before the Renaissance « 

The Dark Ages were over. The spirit of scientific inquiry had 
already been shown by Roger Bacon — wjjo is said to have 
invented spectacles — and the German philosopher Albertus 
Magnus. .Medicine was re-established in Europe. ‘Other cities 
followed the example of Montpellier #nd Bologna, and new - 
schools were set up in Pad ua a nd Paris. The essential pre- 
liminary of stock-taking war completed, and slowly and pain- 
fully original thought was at last returning. Standard works 
were still closely followed, but the uncritical veneration fqr the 
classics was already being assailed. Criticism was given a fresh 
impetus in 1483* the year of the sack of Constantinople, where 
the original writings of Hippocrates and Galen, covered with 
the dust of the centuries, jvere unearthed and brought back to 
Europe. They were compared with the existing editions, which 
were found to have been grossly mutilated in the course of the 
years. This was a natural result of the alterations that had been 
made in translation. The Nestorians had translated from the 
Greek into Syriac, which had in turn been translated into 
Arabic; the Jews had turned this into Hebrew, from which many 
of the Latin editions were prepared. 

The classics were no longer sacred, because they were not the 
true classics after all. The teachers felt they had been fooled. 
They violendy abused the Arabs whqjn they had fornSerly 
praised, and resolved not to trust even the original Greek 
writings until they had verified the facts for themselves. 
Such sceptjcism would probably lf»ve angered Galena but 
Hippocrates, surely, would have welcomed the changg. 
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THE RENAISSANCE 

** 

~ 4 ' transition frojn the Middle Ages to what is called the 

I * modern’ period of history began in the fifteenth century, 
JL when the printing-press was invented. Starting in Italy, 
and spreading rapidly over the Continent, came a new spirit, 
a new desire for knowledge and progress, which affected every 
art and science. Culture, luxury of the ancient Greeks and 
Romans, reappeared. It was a revival of learning, a rebirth — a 
Renaissance. Unquestioning acceptance of authority gave way 
to criticism and experimental inquiry; and medical science, 
which had scarcely progressed since the days of Galen, was 
quickly enriched by great new discoveries. 

The Human Body 

Before the Renaissance man was strangely ignorant about 
the nature of his own body. The main reason for this was that 
he had never had a chance to see it — except from the outside. 
Bones, muscles, joints, blood-vessels — these were forbidden 
territory once they had ceased to function. Until the restora- 
tion 4 ’ of dissection in ^ologna, to seek knowledge from a dead 
body was illegal. 4 

The greatest character in the Renaissance was Leonardo 
da Vinci. Primarily an' Urtist ^aiid sculptor, he l^ad a hand 
in almost every art and science. It was only natural that he 
shoulfFcontribute to medicine as well as almost everything else, 
an<f he made a thoroughly scientific inquiry into the structure 
# of the human bdtiy. Da Vinci left only note-books on this part 
of his work, but from these it is clear that he had begun the most 
urgent and difficult task that lay before the whole of medical 
scie.i^eTtKe exposure arfd correction of Galen’s errors. 

It^as a native of Brussels, however, who made the first 
comprehensive study of anatomy. This was Andreas VeSalius. 

56 
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Bom an 1514, five years before the death of da Vincif ne began 
studying anatomy while still a child, dissecting dogs and other 
animals out of sheer curiosity. His father was fairly well-to-do, 
and the boy had a good education by the standards of his day. 
Then he went to. Paris, and studied anatomy unfler Jacobus 
Sylvius, a confirmed Galenist. Dissection had not yet appeared 
in the medical syllabus in France, and«the young student had 
to brave the law if he wanted to see for himself what his teacher 
was talking about. His desire for knowledge was too keen to let 
the lav^ stand in his way, however, and his search for specimens 
got him in some awkward situations. Cemeteries were his 
favourite hunting-ground; unfortunately the dogs of Paris had 
found them out before, and Vesalius had more than one fierce 
scrap with them over the matter of a few bones. On another 
occasion he had the audacity to steal a whole corpse from a 
public gibbet. 

The Renaissance wgs young, and Italy was still the scientific 
centre of Europe. So to Padua went Vesalius, first to study but 
soon to teach; and at the age of twenty-four he was appointed 
a professor at the university. The enlightened Italians en- 
couraged dissection, and by this method Vesalius taught the 
students and himself at the same time. After five years of 
intensive labour he published one of the most famous books in 
medical literature — De Humani Corporis Fabrica. “The greatest 
book ever printed, from which modern llnedicine dates,” was 
the verdict of Sir William Osier, the eminent medical teacher 
and historian. Seven hundred .pages lon£, and with truly copious 
illustrations, ^his masterpiece was to serve as the basis of medical 
teaching for centuries to follow. The structure of thl? various 
bones, the relation between the brain and the spinal cord, the 
functions of the heart and lungs and muscles pnd nerves — all 
these were described with tremendous details. Every statement* 
and drawing was ba%ed on first-hand observation, and com- 
parison with a modern worR reveals amazingly firnmn^jor 
discrepancies. # 9 9 % 

That Vesalius came in for some criticism was only to be 
expected. This young man had dared to cast ^doubts on th^ 
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‘ infallible teachings Vof the great Galen — it was medical 
blasphemy! An idea of ‘the profession’s slavish acceptance of 
Galen’s theories even at that time may be gained from a single 
sentence in VesaKus^s book: “Not long ago, I* would not have 
dared to diyerge a hair’s breadth from Galen’s opinion.” But 
What he# had seen with his own eyes compelled him to diverge 
considerably. This was no reflection on Galen, whose anatomy 
was perforce based on the body of the ape. But that Galen 
could be wrong was unbelievable. That was the opinion of 
Vesalius’s former teacher, anyway — for none was more bitter 
in attacking the young professor than Jacobus Sylvius of Paris. 

The Fabrica was published when Vesalius was twenty-eight. 
The remainder of his life is shrouded in mystery. He suddenly 
resigned from his Chair at Padua and went to Madrid as court 
physician to the, Emperor Charles V. In doing so he was 
deliberately forsaking the study of anatomy, for dissection was 
strictly forbidden in Spain in the days of the Inquisition. The 
living body could be tortured in the rack — but woe betide the man 
who dared to defile it once it was incapable of registering pain ! 

It is hard to believe that the one-time body-snatcher of Paris 
should submit to such restrictions indefinitely, yet there is no 
real evidence to prove the contrary. There is a legend that 
Vesalius’s final dissection was of a patient who died on his 
haqds, and that only after beginning the autopsy did he discover 
that the man’s heart* was still beating! This gruesome story 
sounds highly improbable, in view of Vesalius’s undoubted 
medical knowledge. And as any dissection in Spain would have 
had to be done in the closest secrecy, it is even i$ore unlikely 
that^he^natomist should have been found out and sent on a 
pilgrimage to Jerusalem as penance — for so the legend goes. 
The Jerusalem pilgrimage was* a fact, however; and on the 
return journey, in 1564, Vesalius died. 

* B a yjb^S nngeyns 9 % j 

*yie barber’s pole is*a famifi&r fight even to-tiay. The spiral 
pattern of red and white lines, and the brass knob at the end, 
ore known to every one. The meaning is less obvious, sfcnd the 
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inquirkig mind may well ask just what this sign has tp*do with 
the business of haircutting. * 

The truth is that there is no connexion at all. The origin of 
the barber’s poltf goes back to the Middle Ages, when barbers, 
odd as it may seem, were also surgeons. The po|p itself is a 
symbol of the bandage that'was wound round the patient’s arm 
prior to blood-letting; the brass knob represents the basin used 
to Catch the blood. • 

The association between b ar bers and surgeons was not so 
ridiculous as it sounds. To-day there seems little comparison 
between the skill required for cutting a man’s hair and that for 
removing his appendix; but to-day surgery is a highly skilled 
and highly esteemed profession. It has not been so for very 
long. While a physician was always a professional man, surgery 
was for centuries regarded *as a mere trade. .Like haircutting, 
it called for a certain amount of manual skill, and thus it was 
that barbers practised, it to supplement their normal work. 

In the fourteenth century a Guild of*Barber-Surgeons was 
officially constituted, and the formal association of these two 
occupations was to last in England for nearly four hundred 
years. . Not unnaturally, some barbers began to specialize, 
either in haircutting or surgery, although the majority were 
content to combine the two jobs. This ‘specialism’ led to the 
formation, in the same century, of a Guild of Surgeons. , It 
must not be imagined that this was the result of a break-away on 
the part of the surgically minded barbers, however; it was more 
in the nature of a rival concern. It is true that the Guild of 
Surgeons agitated to get the barbers to ‘stick to haircutting* but 
for this they were sharply rebuked by the Court of /&d$pnen 
of the City of London* The Barber-Surgeons prospered; the 
Surgeons were never much more than their poor relations. 

The best surgery of the day was military surgery, and the 
first Englishman of ai¥y note in thil branch of medicine studied 
on the battlefields of France. JQhn ®f Arderne,*as he wawnUed, 
was a good* practical surgeotj, ahd on 1iis # return to England 
he worked up an unusually profitable practice. He di<f not 
subscribe to Galen’s theory of laudable pus, and for his tiipe he* 
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was a <?olnparatively \:lean surgeon, even going to the # extent 
of cutting his finger-nails. He worked out a high moral code for 
surgeons, who were not all they might be in this respect, and urged 
them to attend thfe poor as well as the rich. It must be added, 
however, that he did not go so far as to suggest that the same 
treatment should be given for both. For cases of constipation 
among the rich, for exaAiple, he advised a fairly expensive prescrip- 
tion— “ but if he is a pauper, he may just drink his own urine.” 

Surgery was the last existing branch of medicine to be affected 
by the Renaissance. The early part of the fifteenth century was 
unremarkable except for the promotion of the Guild of Barber- 
Surgeons to a Worshipful Company. Soon after this the Guild 
of Surgeons gave up the struggle, and the bodies were incor- 
porated in one company in 1540. It must not be thought that 
this was a victory for the barbers. The man mainly responsible 
for the union, Thomas Vicary, was a very surgical barber, 
holding the appointment of sergeant-surgeon to the King. At 
his instigation the new constitution of the company clearly 
defined haircutting and surgery as two distinct trades, and 
members were compelled to practise one or the other. Vicary 
was the first Master of the united company, and he laid the 
foundations for later surgical practice. 

Shortly afterwards the teachings of Vesalius reached England, 
and surgery began to be mildly scientific. The reorganized 
company instituted feme sort of training in anatomy for its 
surgical apprentices; lectures and demonstrations were given, 
and, dissections were included in the curriculum. In the 
succeeding years the all-important post of Master of the com- 
panyr vSI filled by men of education and ability. Most of these, 
lifee John of Arderne, had gained their experience as war 
surgeons. They published their case-books and observations, 
and these served as text-books for the appremices for many 
years. The most notable of these works appeared in the latter 
hpj£- 5 #tir£ seVemeentfy centunpinder the title of Severall Chirur- 
gtct^l Treatises. The author was< Richard Wiseman, who had 
served as surgeon to the Forces at sea as well' as on land, and 
*later«became sergeant-surgeon to King Charles II. 
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The* reputation of surgery had improved little, * However. 
Surgeons were still tradesmen, however seriously they might 
take themselves. Their chief detractors were 6ie physicians, 
who ought to have known better. At first# they had treated 
barber-surgeons with mild contempt, but now they were 
beginning to resent their increasing medical pretensions. The 
physicians persuaded the King to forbid surgeons from giving 
“inward physic,” and tried to establish a supervision* over 
their activities. The company rose against this, and a change of 
king restored their former rights. It was many years, however, 
before the two branches of medicine were placed on the equal 
footing on which they stand to-day. 

The days of the'Company of Barber-Surgeons were numbered. 
Their fortunes fell, and they were especially hard hit by the 
new hospitals that were being built. The gurgical members 
became restless. They knew they could not hope to be taken 
seriously by the physicians as long as they were connected, 
even nominally, with hairdressers. The*barbers hastened the 
inevitable end by forming an ill-advised alliance with the 
Worshipful Company of Periwig-makers. This was too much 
for the surgeons, who broke away completely and were formed 
into a company of their own in 1 745. 

Ambroise Pare 

Barber-Surgeons were not confined t (^England. The same 
system prevailed on the continent, and it was a barber-surgeon 
of France who put surgery into the picture of the Renaissance. 
The son of 4 cabinet-maker, AfnbroSfi Pare was bom shbrtly 
after the beginning of the sixteenth century. He ba^little 
education; he gained some knowledge as an apprentice, anfj a 
lot more in the hard school of experience. “Surgery,” said 
Pard, “is learned by the eye and by the hands!” While still a 
young man he was fortunate enough to get a job at the Paris 
hospital of H6tel-Dieu. He spent /hree years % there, .^nd. then 
volunteered for fnilitary surg^ryNi * 

It was during the battle for Turin, in 1537, that Pard made 
a name* for himself. Most of the casualties were caused by gupshot* 
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wounds' tfor which 3 very drastic treatment was in wogue. 
Gunpowder was generally accepted to be poisonous, and- the 
poison had to be burnt out. The standard method of treating 
such a wound, therefore, was by cauterization with boiling oil 
and treacle,. Par«S was new at the job, so he obediently followed 
the advice of his senior colleagues. One day, however, when 
casualties were exceptionally heavy, his stock of these valuable 
medical supplies ran out. Very distressed, he decided that he 
must give the poor fellows treatment of some sort, so he dressed 
their wounds with a hastily improvised compound of egg-yolk, 
oil of roses, and turpentine. He had little hope that such a poor 
substitute for boiling oil would be of much use, and fully ex- 
pected the patients to be dead the next morning. 

But the next morning Pare was amazed to find that the men 
were not only alive, but looking a. good deal better than the 
earlier casualties who had been treated in the orthodox manner. 
The latter had developed the usual symptoms of pain and fever, 
and the expected inflammation had set in ; those he had felt so 
sorry for, on the other hand, had no fever and comparatively little 
pain, and the wounds of many were already beginning to heal. 

Now Park’s discovery was sheer luck. He had never questioned 
the boiling-oil method, nor was his peculiar prescription any- 
thing but a hurried mixture of the materials at his disposal. He 
had no claim to fame on that account. But it was not luck that 
made him translate his chance discovery into terms of practice. 
Gunpowder was not poisonous, whatever his learned colleagues 
might say. He did not hesitate to tell them so. “Abandon this 
miserable way of burning and ••roasting,” he urged — and made 
hi thoroughly unpopular in consequence. 

Par£ lived before the age of science, and it was only natural 
that he should accept results at their face-value. Burning oil 
did not heal wounds; egg-yolk, oil of roses, anti turpentine did. 
Never mind why. Perhaps an even better prescription might 
be thought Par£, and h$ conducted many experiments 

t<f tjiis end. Later he VeporttS gpod results frbm a mixture of 
wh'itfe of egg, flour, chimney soot, and fresh butter! 

• Cauterization should be avoided wherever possible — of that 
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Pare was sure. It was widely used in hit time, not otify in the 
treatment of gunshot wounds, but alio to stop bleeding after 
amputation. Par<§ abandoned this method in favour of a prac- 
tice that had faHen into disuse — tying the arteries with pieces 
of cord or thread called ligatures (from the Latin yord mean- 
ing ‘to bind 5 ). Other of Pare’s innovations included the use 
of trusses for hernia, the invention of artery forceps, and the 
making and fitting of artificial limbs. • 

Meanwhile he was becoming famous. The physicians might 
look dc^wn their noses at this barber-surgeon, but the King of 
France was no snob when it came to his own physical well-being. 
Pare was summoned to the court, and there he stayed. In 1 559, 
while attending the dying Henry II, he met Andreas Vesalius, 
who had been loaned for the occasion by the King of Spain. 

Ambroise Par£ was not a scholar, nor did h e ever pretend to 
be. He refused to learn Latin and Greek, and was openly 
contemptuous of the university professors who read learnedly 
from books and had forgotten what it was like to treat a case 
themselves. Above all, he was simple and humble. “I dressed 
him and God healed him, 55 he used to say when complimented 
on a successful case. 


The Mission of Paracelsus 

If I stoop 

Into a dark tremendous sea of ^Joud, 

It is but for a time; I press God’s lamp 

Close to my breast; its splendour, soon or late, 

Will pierce the gloom : I shall emerge one day. 

• * 

These were the words that Robert Browning put the 
mouth of one of the irfbst mysterious figures in the history* of 
medicine — Philippus Aureolus* Theoph|a^ von 

Hohenheim, better known as Parac:S||%^; \ fidfw $1 
enriched medical knctwledge is a lir^ttef of controversy, 
least he gave a new word to oifr K^uage — ‘ bymioas tl'fe am hii 
fourth Christian name. # # 

Bombastic he certainly was, but «about his other qudliB£s 
there is little agreement. Few pn^i ftjjgancQ 



64 the romance of medical science 

have re&eived so muc& praise, and certainly none has been more 
severely criticized. Mrfny reliable medical historians have 
dismissed Paracelsus in a few lines, as an unscrupulous charlatan 
who did nothing but harm. Other authorities; equally reliable, 
have paid him such compliments as “one of the founders of the 
modernfperiod <j>f medicine” and “the most original thinker of 
the sixteenth century*” — and there was no lack of original 
thinfeers in that age. Whether he was a great man or just a 
fraud, however, he was certainly very colourful. 

He was born at Einsiedeln, in Switzerland, in 1493. His 
father was a doctor and his mother a hospital matron. He sub- 
mitted to a rather haphazard education, attending irregularly 
at the University of Basle. Then, armed with a sharp sword and 
a sharper tongue, he started wandering over Europe, and a 
wanderer he remained for the rest of his life. “Reading never 
made a doctor, but practice is what forms a physician; for 
all reading is a footstool to practice, and 4 mere feather broom,” 
he asserted in his usual graphic style. He is said to have taken 
a medical degree at Ferrara at the age of twenty-two, but this has 
never been definitely established. Indeed, the whole story of his 
life is enveloped in mystery, and accounts differ almost as widely 
as opinions on his merit. 

Paracelsus travelled in countries as far apart as Sweden and 
Portugal, Egypt and Russia. He was at one time a ’sVar surgeon, 
and saw service in Hyland and Denmark. His movements are 
difficult to trace exactly, because he avoided anything approach- 
ing a seat of culture or learning. Universities he hated, and he 
spenf most of his time iii 'the company of peasants, gipsies, and 
tramgy^whom he considered far wiser than any professors. 
The professors, in their turn, had little time for him, and while 
still a young man he made a number of influential enemies. 

He must have had some supporters as well, However, because 
when he returned to Basle at the age di thirty-three he was 
given jfchfiulouble^appointme/at of lecturer at the university and 
city physician. In the lhtter p<&t Pjc exercised a Supervision over 
the activities of the apothecaries, who were quickly enlisted into 
the r^nks of his sworn foes. He angered the doctors by his blunt 
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contempt, and got on the wrong side of the university authori- 
ties by lecturing in his native tongue instead of Latin. He did 
not remain at Basle for long. “ I pleased no one except the sick 
whom I healed,” he remarked later. He lef^the town for ever, 
and never again accepted a salaried appointment. He carried 
on wandering until he died at the age of forty-eighf — and even 
the manner of his death was obscure. It was, like his life, a 
violent one; but whether it was the result of a drunken tyrawl, 
or whether he was deliberately murdered by his enemies, has 
never been established. 

Paracelsus’s fame rests on his defiance of tradition and auth- 
ority. He was an avowed heretic, and he considered it his mission 
in life to destroy/ His first lecture at Basle was dramatic. He 
entered the amphitheatre armed with the lecturer’s usual array 
of books by Galen, Avicenna, and the rest. But he did not open 
them. “The buckles of my shoes,” he tofd the astonished 
students, “are more learned than Galen or Avicenna.” With 
much ceremony he set' light to a bowl of sulphur and threw the 
books into the flames. “Thus will ye burn in hell,” he added, 
rather unkindly. 

Paracelsus attacked every recognized medical authority 
except one. This was Hippocrates, whom he rated second only 
to Paracelsus — which was very high praise indeed! With justi- 
fication he maintained that Galen and Avicenna had distorted 
the teachings of Hippocrates, and he advocated a return* to 
what he considered to be the true doctrines of the Father of 


Medicine. “The best of our popular physicians,” he wrote, 
“are the ones who do the least jiarm* <But unfortunately some 
poison their patients with mercury, and others purge ot bleed 
them to death. A physician should be the servant of Nature, 
not her enemy.” Knowledge pf Nature, he maintained, was 
the foundation. of the science and practice of medicine. Again, 
“Medicine is not merely a science, but an art; it does not 
consist in compounding pills and plasters and drug? of fll kinds, 
but it deals with»the processes of life, which must be understood 
before they can be guided.” * • . 

All tery true, but Paracelsus’s own conception of the^ 
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“ pnocevscs of life” Was anything but scientific. Discarding the 
theory of the four humeurs, he propounded a queer, mystical 
theory of the relation between philosophy, astrology, and 
chemistry. In thejast-named science, however, he made definite 
and important advances. He discovered hydrogen gas. He 
studied ^metals by working in the mines as an ordinary labourer, 
and discovered zinc. He introduced certain minerals, notably 
antimony, to medical treatment, and is said to have been the 
first to prepare laudanum. 

As regards medicine, however, Paracelsus stands or falls by 
his sheer destructive criticism. He was a fanatic, an avowed 
rebel, and his self-appointed mission was to tear down what he 
considered to be false idols. Galen was his main target — and 
that Galen’s influence had been holding back progress is now 
generally admitted. He was dogmatic and boastful, he invited 
criticism and enjoyed his notoriety. He did not expect to be 
understood in his lifetime; almost certainly he did not want 
to be. *= 

Paracelsus has been dubbed the “other Luther.” Perhaps 
the “other Galen” would be nearer the mark. 

The Problem of Infection 

The cause of infection is so well known to-day that it is 
difficult to realize how recently it was discovered. Coughs and 
sneezes spread diseases, as every child knows. He even knows 
why; infectious diseases are conveyed from one person to 
another by germs which live in the air and on his clothes. But 
germs are invisible to tflfe nakfd eye, and the microscope was 
not invented till the seventeenth century. Until that came, 
disease had to remain a mystery, and so far only two possible 
explanations had been offered. One was the theory of demons 
and spirits; the other, Hippocrates’s idea cf four humours 
which were liable to be disturbed from' dme to time. Galen 
Accepted^ the .latter theory, anduthus it became law for over a 
thousand years. “ f * 

•Before germs weie discovered/ however, the very fact that 
( diseases came in epidemics had made people wonder. The 
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ancient Egyptians and especially the Hebrews probably krlew 
a good deal more about it than their literature reveals. Many 
of the laws of hygiene in the Book of Leviticus could only have 
been directed against the spread of infection? and one passage 
in the Bible even suggests that the connexion between plague 
and rat-fleas was at least guessed. • 

The people of the Middle Ages were less enlightened. When 
epidemics appeared their only thought was flight from* the 
affected districts. The result of this, of course, was merely a 
further spread of the disease. Hygiene and sanitation, as has 
been seen, were so primitive that a connexion between ‘dirt 
and disease could never have been suspected. Disinfection was 
practically unknown, and such fumigation as was carried out 
was designed merely to destroy unpleasant odours. 

It was recognized, however, that persons suffering from 
plague and leprosy were not good company, and isolation was 
introduced in the cruel form of banishment of lepers from 
human society. More practical and humane was the policy of 
the citizens of the Italian port of Ragusa, where incoming ships 
were not allowed to dock until they had stood by in the harbour 
for forty days, in Italian quaranti giomi — hence the word 
‘ quarantine.’ 

It was not until 1546 that the first scientific theory of infection 
appeared, in a book entitled De Contagione, by Girolamo 
Fracastoro of Verona. It was a remarkablfi book for the period. 
Without any germ theory of disease to aid him, Fracastoro had 
to rely entirely upon observation and deduction. Yet ^his 
theory was remarkably ‘ modern.’* He divided means of infection 
into three types— direct contact, contact with clothing and 
other articles, and infection at a distance. With no microscope 
at his disposal, he attributed the cause of infection to “invisible 
seeds,” and went "on to say: 

That these seeds are the carriers of the contagion and tjbiat they 
are the first origin of the disease the%e can be n<S doubt. ^ 

It may be considered that the force of the t disease lies in tho^e 
seeds since they have the power to propagate and reproduce their 
own kind. • r , 
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Nearly three centuries were to pass before Fracastoro’s 
“seeds” — no longer invisible — were indeed proved to be die 
“carriers of contagion” by Louis Pasteur. 

Fracastoro added the first scientific description of typhus 
fever, and* he made the brilliant discovery that tuberculosis was 
an infectious disease. He had no means of proving his theory of 
infection, and it was not generally adopted in his time. The 
fact* that he was working mainly in the dark only adds to the 
greatness of his achievement. 

i 

English Physicians 

So many of the major discoveries in medicine have been made 
by Englishmen that one is apt to forget how late in history the 
science was brought to this country. Medical schools did not 
appear until long after Salerno, * Montpellier, and Bologna. 
Even during the Renaissance any Englishman wishing to take 
up the profession was bound to study ov the Continent. It was 
one of these physicians, Thomas Linacre, who persuaded King 
Henry VIII to found the first real medical association in the 
country — the Royal College of Physicians. 

Linacre studied at Padua, in the late fifteenth century, and 
was one of the first students to have the opportunity of reading 
Aristotle and Galen in the original Greek. On returning to 
England he lectured on medicine at Oxford, and was appointed 
court physician. In *1518 he obtained the Charter of the Royal 
College of Physicians, which at last placed medical practice on 
a sgund basis. Part of ran as follows : 

r 4 

Before this period, a great multitude of ignorant persons, of 
, whom the greater part had no insight into physic, nor in any other 
kind of learning; some could npt even read the letter on the book, 
so far forth that common artificers, as smiths, weavers, and women, 
boldly and accustomably took upon they*, g* eat cures, to the high 
disple^sure^of God, great infancy of the faculty, and the grievous 
m hurt, damage 'and destruction of many of the Icing’s liege people. 

4 * 

One of Linacre’s successors to the post of President of the 
college was John Caius, who also studied at Padua, where he 
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shared lodgings with Andreas Vesalius. He too became % 
court physician, and he lectured at the University of Cambridge. 
Influenced by Vesalius, he brought the study of anatomy to 
England. He also wrote a book on the “sweating sickness” 
which was endemic at that time. He still adhered to the theory 
of the humours which he had been taught, but rightly ascribed 
the spread of disease to lack of hygiene and sanitation. 

A rather different character was Andrew Boorde, a graduate 
of Montpellier, who wrote a few interesting books mainly of the 
how-to-keep-fit variety. Some of his recommendations were 
very original and not always medical. The aspirant to health 
was advised, among other things, to wear “a skarlet nyhgt-cap” 
and to avoid all Scotsmen, who “youse flattering wordes and 
all ys falshode.” However, his best-known book, the Breviarie 
of Health, contained very sound and much-needed advice on 
sanitation. Writing of “the pestilei^p,” hjj^saad:i| 

This infirmitie doeth come eyther by tike punishment of God, 
eyther els of a corrupt and contageous ayre, and one man infected 
with this sicknes may infect many men, this sicknes may come 
also with the stench of evill dirtie stretes, of Channelles not kept 
cleane, or standing puddles, and stinking waters, of seges, and 
stinking draughtes, of shedding of man’s bloud, and of dead bodyes 
not deepely buryed, of a great company being in a little or small 
rome, or common pissing places, and of many such lyke qon- 
tagiouss ayres. • 

Weights and Measures 

One of the greatest scientists of Ine Renaissance waS an 
Italian named Galileo. He is best known for his experiments 
in dropping objects froth “the top of the Leaning Tower of Pjsa, 
and for his discovery of the spots on the sun. His value to 
medicine was 4x8 emphasis on the importance fif measurement. 
He sought to makeHotence exact, and apart from the telescope 
he constructed a variety of mechanical instruments including 
a barometer, a thermometer, and a * pulsimeter,’ or pulse- 
measurer. * • * 

Galileo, taught at Padua, and a medical professor in tlm same. 
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university adapted his ideas to the science of medicine. This 
was Sanctorius Sanctorius, who was responsible for the invention 
of the clinical thermometer and a pulse-clock. He also con- 
sidered that the applications of the principles of weighing would 
reveal nevij knowledge about the human body, and with this in 
view ho constructed a ‘weighing-chair’ attached to a balance. 
During a period of thirty years he spent much of his time in this 
chair, taking his meals there and even sleeping in it. He noted 
the changes in weight before and after eating and sleeping, 
making the discovery that the consumption of a pound, of meat 
did not increase the weight of the body by the same amount. 
This he explained by what he called “invisible perspiration.” 

Sanctorius’s experiments did not have much influence on 
the medicine of his time, but they led to the later researches in 
the study that wq now call metabolism. 
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THE GREAT DISCOVERY 

T HE first known description of the circulation of .the blood 
was made by the Chinese physician Hwang*. Ti, tome 
twenty-six centuries b.c. It was surprisingly accurate so 
far as it went. 

“All the blood in the body,” it ran, “is under the control of 
the heart. The Wood current flows continuously in a circle and 
never stops.” 

Hwang Ti said nothing about arteries or veins, and the way 
in which he arrived at his conclusion is unknojvn. He offered no 
explanation, and another four thousand years were to pass 
before the matter was finally resolved. 

The Mysterious Movement of the Blood 

Of all the problems that engaged the attention of physicians 
throughout the centuries none produced such a number and 
variety of theories as the study of the blood. It had been the 
subject of heated argument even in the days of Hippocrates, 
although he himself confessed that it was beyond him. « 

The blood was always on the move. The ancient Egyptians 
had found that out. It flowed through the heart — Hippocrates 
himself affirmed the fact. But why did it move? And how did 
it move? Where did it come •from, and where did it go to? 
Were the veins the only vessels, or did the arteries alswxmvey 
blood? Above all, whit caused the blood to move? Was<the 
heart the motive force, or might it be the liver? These were the, 
questions that^aflj^d the best brains for over two thousand years. * 
Aristotle had trie<t to answer some of the questions, but 
unfortunately he went wrong # at the start by declaring that the 
arteries contained only air. # In his opiniqn blood was carried 
only by the veins, and moved to and from the heart in a dbrf of 
ebb-and-flow thotion. 


7 1 
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. Reference has already been made to the theories of the 
(Alexandrian School. Hierophilus, it will be remembered, 
although adhering to the ebb-and-flow idea, asserted that the 
arteries contained^ both blood and air. His fellow professor, 

. Erasistratui, denied this, but made amends by discovering the 

( valves of the heart. He attributed the origin of the blood to the 
liver — an error that was to persist for many centuries* 

(By*the dissections carried out by Hierophilus and Erasistratus 
something came to be known of the structure of the heart, about 
which a few words may now be said. It is a hollow muscular 
organ, divided down the middle by what is called a septum. 
Each side is further divided into two separate chambers, which 
have been named after other Latin words. The top one is 
called the auricle, on account of a resemblance to the ear of a 
dog, while the lojver one is known* as the ventricle, meaning 
‘little stomach.’ There are thus four separate chambers in the 
heart. The valves discovered by Erasistratus are located on 
either side, between the auricle and the ventricle. Each auricle 
is fed by veins, and each ventricle leads into an artery. 

The controversy was carried on until the appearance of 
Galen, who proceeded to settle it, as he thought, for ever. To 
begin with, he made short work of the theory that the arteries 
contained only air. He did this by a simple experiment on one 
of his animals. Isolating a section of an artery, he tied it off at 
each end so that neither blood nor air could enter. Then he 
cut the artery in the middle — and out came the blood. 

Unfortunately Galen ngver thought of the idea of the blood 
going round in a circle, and h<? followed Erasistratus’s error of 
regarding the liver as its point of origin. On the basis of these 
theories further mistakes were inevitable. He traced the blood 
from the right ventricle to the lttags, and rightly suggested that 
it was there freed of its impurities and changed* with what he 
termed “vital spirit” — we call it oxygeffT But so long as he 
[clung to\he rbjj-and-flow idea*it was impossible for him to 
' understand the true t function of tlje heart. He*made a funda-t 
menthl mistake in asstuning that blood could pass frojn one| 
side tp the other, through the septum. 
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Galen worked out a complete theory of the blood-systeiA to 
his own satisfaction, and to the satisfaction of doctors for the 
next thousand years. The controversy was, it seemed, finally 
settled. ' * 

New Ideas 

Then came the Renaissance, and the whole question flared 
up again. Leonardo da Vinci was the first to cast doubts on 
the theory of Galen! He lelt some superb drawings of the heart, 
which he dissected and investigated at length. H e proved that 
the valves discovered by Erasistratus were desipieq fp pwml*-. 
one^wav traffic only — fr om the auricle down to thp 
and^r expressed” grave doubts about the idea of the blood 
passing from one side of the heart to the other. These mis- 
givings were reaffirmed iif an ironical pasf&ge in Vesalius’s 
Fabrica — “we afq forced to wonder at the art of the Creator, by 
which the Blood passes from right ventricle to left ventricle 
through pores which elude the sight.” Later he was more 
emphatic. “I do not see,” he wrote, “how even the smallest 
particle can be transferred from the right to the left ventricle 
through the septum.” ■ 

This was a very important statement, for the whole of Galen’s 
theory depended on a connexion between the two sides of the 
heart. A theory of Galen’s could not be discarded so lightly, 
however, and other scientists began to winder if the passage of 
blood might be achieved by an indirect route. It was thia idea 
that led to the discovery of what called the pulmonary 
circulation, 'f * 

The Pulmonary Circfaiatio n 

The pulmonary, or lessor, circulation is one # of the simplest 
and most beautiful^ all Nature’s works. The blood leaves the 
right ventricle loaded fyith carbon dioxide drawn from all parts 
of the body. It courses along the» pulmonary ahert^s to the 
lungs. There, tkrough the process of breathing, the carbon 
dioxide is thrown off and oxygen taken in. Thus purified) the 
blood returns vfy the pulmonary veins to the left auricle qf the* 
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helrt, ready to nourish {he body again and collect more carbon 
dioxide. 

Galen, as has been seen, discovered the first half of the process. 
The second half was discovered 1350 years after his death. 

The discovery was made, apparently independently, by a 
Spaniafd and an Italian. The former, Michael Servetus, de- 
scribed it perfectly. “ The blood,” he wrote, “ is transmitted from 
the pulmonary artery to the pulmonary vein, by a lengthened 
passage through the lungs, in the course of which it becomes of 
a crimson colour.” He explained the change in colour as the 
result of the rdmoval of “fuliginous vapours” by the act of 
expiration, or breathing out. 

The Italian, Realdus Columbus, was a colleague of Vesalius 
at Padua. He said much the same as Servetus, and added the 
final word to Vesalius’s refutaftoii of the Galenic theory of 
direct communication between the two sides of the heart. 

Fresh Advances 

Neither Servetus nor Columbus had much idea of what 
happened to the blood after it got back to the left auricle. Both 
agreed that the liver was the seat of origin, and neither disputed 
the old ebb-and-flow theory. In the same century, however, 
two other Italian scientists carried the matter nearer the truth. 

•Andreas Cesalpinus, a professor at Pisa, emphatically denied 

that the blood originated in the liver, and he made a very 

thorough study of the action of the heart. He observed that it 

contracted and dilated, f jr expanded, alternately, and he came 

to regard it as a sort of naturaf pump. When the heart dilated, 

he dedl&red, blood from the veins poured into the auricles. The 

bk>od passed through the valves into the respective ventricles, 

and a muscular contraction forded it out into the arteries. 

* • . 

Cesalpinus was nearer to the truth thajj^nydne before him, 

yet he failed to pursue his investigatiomtd their logical con- 
clusion. V\1 though he, knew th € e principle of the pulmonary 
circulation, he was .content to accept the ebb-and-flow theory, 
and'the rest of his work was of little value. * 

f A .similar attitude marred the work of Fabjficius ab Acqua- 



THE GREAT DISCOVERY 75 

pendente, who might be termed a ‘grand-pupil* of VesaliudJ his 
master having been taught by the great anatomist. He wrote a 
very valuable book on the valves of the veins — or “little doors,” 
^as he called them. He made the important point that the mouths 
scft these va lves were always directed towards the <hear t7 He 
himself failed to grasp the significance of his own discovery; he 
still believed that the blood in the veins flowed towards the heart 
as well as away from it, and he put the function of the valves 
down to a safety-device to prevent the flow from the heart from 
being too rapid and violent. 

But Fabricius had a pupil, who showed great interest in these 
valves. Some years later this pupil had a conversation with the 
famous chemist, Robert Boyla Boyle asked his friend a question, 
and he considered the reply worthy of record : 

He answer’d me, that wtien he took notice *that the Valves in 
the Veins of so many several Parts of the Body, were so Plac’d 
that they gave free passage to the Blood towards the Heart, but 
oppos’d the passage of the Venal Blood the Contrary way: He 
was invited to imagine, that so Provident a Cause as Nature had 
not Plac’d so many Valves without Design: and no Design 
seem’d more probable, than That, since the Blood could not well, 
because of the interposing Valves, be sent by the Veins to the 
Limbs; it should be sent through the Arteries, and Return through 
the Veins, whose Valves did not oppose its course that way. 

Boyle’s question was how his friend fifst conceived the idea 
of the circulation of the blood. The friend, of course, was 

William Harvey 

Harvey was born at Folkestone, in 1578, and educated at 
Canterbury Grammar School. When fifteen years old he went 
to Cambridge University, took* a degree in art$, and then set 
off to Padua t 6 medicine. He stayed there four years, 

studying under Fabricius, and graduated as a doctor of medicine. 
Then he returned to England to st* up in practich in^London. 
Five years later he had established himself # as a Fellow of the 
College # of Physicians and assistant physician to Bart’s. In 1616*" 
he was appointed Lumleian Lecturer of the college; and it was * 
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in the course of his lectures there that he first revealed the 
discovery which Sir Thomas Browne rated as even greater than 
the discovery of America by Christopher Columbus, 

Harvey’s Method 

If ever there was a true scientist it was William Harvey* To 
him nothing was valid until it had been proved by experiment. 
However certain a deduction might appear, it remained a 
theory until it had been practically demonstrated. Thus he 
delayed sixteen years after his appointment as Lumleian 
Lecturer before he made his discovery public, 

Harvey tested every theory about the blood since the time of 
Aristotle, and exposed their fallacies one by one. In doing so 
5 he knew what to expect from his contemporaries. Even in the 
t seventeenth century it was held tb be presumptuous to cast 
* doubts on the teachings of the ancients. His own theories he 
subjected to the severest tests of all, and deliberately withheld 
them from publication until his evidence was too convincing to 
be doubted. 

Most of his experiments were based on dissection, mainly of 
animals. ‘T profess both to learn and to teach anatomy not 
from books but from dissections, not from the positions of 
philosophers but from the fabric of Nature.” He dissected a 
variety of species, including dogs, pigs, serpents, slugs, oysters, 
and even wasps, as v/ell as human beings. His passion for this 
work never deserted him, and later in his life, during a holiday 
in Europe, he wrote to a fpend complaining that he “ could scarce 
see a dogg, crow, kite, raveh, or any bird oi* anything to 
anatoiffise.” 

./His first and most significant experiment, however, did not 
involve dissection at all. It is still used as a demonstration of the 
movement of the blood, and it can be performed by any two 
persons without apparatus. The demoimrator selects a surface 
vein on \ds Sublet, usuall)*on the arm. He then presses with 
fus forefinger on a point near the^ wrist — that is, away from the 
heart. Next he runs the forefinger of his other hand along the 
' vein towards ^the elbow. Immediately the bjue colour fades, 
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and the vein seems to disappear. This is simply because* the 
blood has been pushed farther along the arm. 

Now if the blood really ebbed and flowed along the veins, 
as was still the popular theory in Harvey’^ day, it would be 
reasonable to expect it to return to the vein from t^e direction 
of the elbow. But in actual fact this does not happen. The 
section of vein remains empty until the pressure near the wrist 
is released. Then it fills up again immediately, and the* blue 
>colour returns. In other words, the blood in the veins moves, 
in only, one direction: towards the heart. The ebb-and-flow 
theory, therefore, is false. 

: After satisfying himself that this was not peculiar to one vein, 
Harvey next set out to find if a similar one-way traffic occurred 
in the arteries. This was not quite so easy of experiment, 
because these blood-vessels are not so near the surface as the 
veins. He therefore repeated Galen’s experiment on an animal — 
exposed a section of arfery, tied it off at both ends with ligatures, 
and made an incision in the middle. Gal&i had been concerned 
only with proving that the arteries contained blood; Harvey 
took it a good deal further. When the section of artery was 
empty he removed the ligature farthest from the heart. Nothing 
happened. No fresh blood flowed into the artery. The ligature 
was replaced, and the other one removed — the one nearer the 
heart. Immediately the blood started pulsating into the artegy. 
Harvey took stock. The blood in the veins moved in one 
' direction only — towards the heart. The blood in the arteries 
, Imoved only away from the heart. The flow was continuous, 
i The blood in the veins had to cctne froih somewhere. The blood 
in the arteries had to go somewhere. In the heart itself the 
pulmonary circulation Had established the connexion between 
the right ventricle and the left auricle. The right auricle was 
fed by blood ifoin a large vein. The left ventricle pumped . 
blood into a large artery. Therefore — 

But Harvey did not jump to conclusions, howeve> obvious. 
He turned his dttention to the workings of the Heart. Although 
on the eve of one of the very greatest discoveries in mediciiit?— 
he found fhis a*fascinating subject. The action of the organ, hq 

* A * 
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said* “is accomplished in the twinkling of an eye, coming and 
going like a flash of lightning.” He found that the average 
number of contractions and dilations was seventy-two per 
minute — and incidentally discovered the source of the pulse in 
the artery the wrist, to which Galen had attached so much 
clinical importance without ever realizing its true meaning. 

Finally Harvey was satisfied. The blood, he decided, moved 
in a •circle. It travelled from the left ventricle to the arteries, 

: thence to all parts of the body; then it returned via the veins to 
the right auricle. That was the systemic, or greater, circulation. 
From the right auricle the blood went through the valves into 
the ventricle, whence the pulmonary circulation began. From 
the pulmonary arteries it passed into the * lungs, returning 
through the pulmonary veins to the left auricle. It was then 
sent down to the left ventricle — and k was back at the beginning 
again. The valves in the veins ensured a one-way traffic — and 
truly, as Harvey told Boyle, “so Provident a Cause as Nature 
had not Plac'd so mahy Valves without Design.” 

In 1628 Harvey published his discovery in his famous book, 
De Motu Cordis et Sanguinis , or On the Movement of the Heart and 
Blood. It was dedicated to King Charles I, whose relation to 
the kingdom Harvey neatly compared with the relation of the 
^heart to the human body. This book was nothing short of a 
fcqpiplete denial of one of the most cherished theories in medicine, 
and Harvey knew in tidvance that he was in for a bad Press. 
He said as much in the book : 

What remains to be slid upon the quantity and # source of the 
blood^which thus passes, is of so novel and unheard-of character, 
that I not only fear injury to myself frf 1$ the envy of a few, but I 
tremble lest I have mankind at large for my enemies, so much 
doth wont and custom, that become as anojher nature, and 
doctrine that once hath struck deep root, aiyj^esp^ct for antiquity 
influence all men: still the die is cast, an8T my trust is in my love 
of truth, ^and 1 thp candour that inlferes in cultivated minds. 

****Harvey had not* overestimated the animosity that greets 
^anyone committing the sin of being original. Ijjfe was immedi- 
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ately attacked from all quarters, and “he fell mightily in Jus 
practice and ’twas believed by the vulgar that he was crack 
brained.” He endured the criticism with calm and restraint, 
still trusting to “the candour that inheres in cultivated minds.” 
But it was the solid mass of evidence he had toiled tp produce 
that won him the day. The storm died down, and although 
some opposition persisted, he lived to see his discovery accepted 
and finally acclaimed. «■ 

The Man himself 

“He was not tall, but of the lowest stature, round-f^ped, 
olivaster-complexion; little eie, round, very black, full of 
spirit; his haire was black as a raven, but quite white twenty 
years before he died.” 

Such is the best description we have of this pioneer of modem 
medicine. In character Harvey was reputed to Be quick- 
tempered, but his writings give no indication of this. He was 
certainly absent-minded. At the famous' Battle of Edgehill, 
where he was in professional attendance on Prince Charles and 
the Duke of York, he so far forgot himself as to settle down 
under a hedge and “tooke out of his pockett a book and read.” 
He did not read for long; “a bullet of a great gun grazed on 
the ground neare him, which made him remove his station.” 

Harvey was appointed physician extraordinary to James J 
in 1618, and it is interesting to note tha** seven years later he 
was under suspicion of having murdered his King by poison- 
ing. Charles I obviously believed him innocent, for he not 
only appointed him court physician, t?ut took a keen personal 
interest in the scientist’s researches. Harvey suffered later for 
his association with the ill*fated King, and he spoke bitterly of 
an occasion when a gang of rioters broke into his lodgings in 
Whitehall and “jiot only stripped my house of all its furniture, 
but, what is a subjeli of far greater regret to me, my enemies 
abstracted from my museum thj fruits of many years of toil.” 

Harvey made several other notable contributibns to medical ' 
science, and he was elected President of the College of Physicians. 
His healch did not allow him to accept this honour, although 
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he^continued his Lumleian Lectures almost to the end of his 
life. One of his last actions was to donate a library and museum 
to the college, together with a large number of his own priceless 
specimens. He died in 1657, at the age of seventy-nine. 

Completion of the Work 

iThere was one missing link in the chain of Harvey’s dis- 
coveries. He showed how the blood went from the heart to 
the arteries, and how it eventually returned to the heart through 
the veins; but how did it pass from the arteries to the veins? 
Harvey had an inkling, but the question could be answered only 
i with a microscope. Had such an instrument been available, he 
could scarcely have failed to complete the' discovery himself. 
Actually this work was done only four years after his death, by 
t an Italian named Marcello Malpighi, who observed in the lung 
^ of a frog the tiny blood-vessels known as capillaries. 

The word * capillary’ means ‘hair-like/ Capillaries are the 
smallest and most rfamerous of the blood-vessels, and form a 
delicate network linking the arteries to the veins. It is through 
the capillaries that the precious oxygen and nourishment are 
given to the tissues of the body, in exchange for the carbon 
dioxide that is finally thrown off by the action of the lungs. 

Harvey’s aim was to discover the nature of the movement of 
the blood, and this he fully achieved. He did not pretend to 
know the function of the blood in its course round the body. 
He regarded this, as another problem, and frankly admitted 
that his own discoveries threw no light on the question. “Whether 
fof the sake of nourishment o»Tor the communication of heat is 
not certain,” he wrote, and was content to leave it to others to 
fpid out. 
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TWO CENTURIES OF PROGRESS# 

T HE great discoveries of the Renaissance changed the 
whole basis of medical science. Medical practice, 
however, was but slowly affected. The new conceptions 
of anatomy and physiology were not immediately translated 
into terms of diagnosis and treatment. The work of Vesalius 
and Harvey attracted the attention of philosophers as well as 
scientists, and a number of different ‘schools of thought* sprang 
up — somewhat similar to the „ sects that had pervaded Greek 
medicine after the death ®f Hippocrates. Ingenious theories 
were propounded, and medicine became the subject of many 
long treatises and learped arguments that ignored the question 
of practice altogether. # 

This did not help the people who were ill. The majority of 
general practitioners were of the old school, and their treatment 
was still characterized by an over-dosage of drugs, for the most 
part useless, rather than rational methods. Furthermore, 
superstition was still rife, witches were generally believed in, 
and few of the common people dared to scoff at the powers .of 
charms and incantations. Clinical medicine badly needed a 
reformer. 

The “ English Hippocrates 

The reformer was born in 1624, and his name was Thomas 
Sydenham. His reform&fion was not so much a new advance 
in method as a long-needed return to the teachings of Hip- 
pocrates. For al&qugh doctors all paid lip-servifce to the Father 
of Medicine, his principles were almost entirely neglected. 

Sydenham was born at WyAforci Eagle,- in Doiset^iire. His 
family was strohgly Puritan in sympathy, # his \Tather and fouf 
brothers all being officers in Cromwell’s army. Thomas jefined 
them atthe age of eighteen, and not until four years later could 

a • • 
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Cydcnham himself defined disease as “ no more than a vigorous 
effort of Natuiy to throw off the morbific matter, and thus 
restore the patient. 55 As in the Hippocratic doctrine, the 
physician should never consider himself as any more than 
Nature’s assistant. 

He did not despise the use of drugs, however. If a drug 
showed itself to be consistently effective in the treatment of a 
certain disease, he took it into regular use and advised other 
doctors to do the same. To-day we call such drugs ‘specifics, 5 
and the one with which Sydenham’s name is always associated 
is cinchona bark, used in cases of malaria. He also prescribed 
iron for the treatment of ansemia, and made the first prepara- 
tion of tincture of opium. 

In 1666 Sydenham published his famous book The Method 
of Treating Fevers . In this work were the results of years of 
meticulous observation, described in a clear and vivid style that 
could be compared only with the case-histories of Hippocrates. 
Sydenham defined a'fever as “Nature’s engine which she brings 
into the field to remove her enemy. 55 Included in the book was 
the first known description of scarlet fever — the name itself was 
Sydenham’s. In another work he wrote on gout, about which 
he was especially qualified to speak as he had suffered from it 
continually since the age of thirty. 

* The study of medicine, said Sydenham, was the study of 
disease. While he tully recognized the importance to the 
physicians of a knowledge of anatomy and physiology, yet these 
by themselves were useless. Not from books and lectures alone 
could the student hope to acqifire all his knowledge; as Ambroise 
Pare had said about surgery, the best teacher was experience. 
u.Qn one occasion Sydenham expounded this principle with more 
force than tact. A young man, Sir Hans Sloane, was sent to 
him with a letter of introduction in which ^Uwas put forward 
as “a ripe scholar, a good botanist, mi a skilful anatomist. 55 
The ph)jsicran read the letter hnd then handed it back to its 
•bearer. “Thi l is <all very fine,” he said, “but it won’t do. 
Ax&tomy, botany— nonsense! Sul I know an old woman in 
* Covent Garden who understand^botany better, and as for 
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anatomy, my' butcher can dissect a joint full as well. No, young 
man, all this is stuff. You must go to the bedside, it is fifere 
alone you can learn disease !” ) * 

Similar advice is given to medical students co-day. 

Every good doctor is a good psychologist, and Sydqpham was 
no exception. A very good story is told of his novel tr^itment 
of a persistent patient in whom he could find no evident disease. 
After wasting a lot of time on this man Sydenham at last told 
him frankly that he could do no more. However, he added, a 
colleague of his, one Dr Robinson, might be able to succeed 
where he had failed, if the patient cared to visit him.. The 
patient was only too pleased, despite the fact that Dr Robinson 
lived as far away* as Inverness. Sydenham therefore wrote a 
case-history and a letter to his colleague, and with these docu- 
ments the patient set off. 9 

He reappeared in London some weeks feiter, and looked 
anything but pleased when he presented himself at Sydenham’s 
house. He had gone all the way to Inverness, he said, only to 
find that no Dr Robinson existed. He had sought for him 
everywhere, even interrogated the oldest inhabitant, who denied 
all knowledge of such a person. Sydenham listened to his 
patient’s recital without interrupting. Then, when it was 
finished, he said quietly, “But you are in much better health.” 
The patient’s anger rose. He looked and felt well, and cou^ 
not deny it; but he was not going to l#t Sydenham take the 
credit. “No thanks to you,” he retorted. “No,” agreed the 
physician blandly, “it was ‘Dr Robinson’ who cured you. I 
wished to sei*d you a journey with softie object and interesfin 
view; in going, you had Dr Robinson and his wonderful cures 
in contemplation; and in returning, you were equally engage^ 

in thinking of scolding me ! ” • 

& 

New Medical 

The only countries that had begn in any way .pryiared for 
the Renaissarjpd’were Italy and France. Their 1 ^medical schools 
were well established by the ^Sleenth century, and they thus* had 
a good Hart on the rest of /.urope. They kept their supremacy 
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until the seventeenth century, by which time Padua was univer- 
sally recognizedyats the medical centre of the world. 

Tne first serious rival to this town was Leyden, in Holland. 
Here an entirely 1 new form of teaching was introduced, with 
such success that the school eventually replaced Padua as the 
centre *of medicine in Europe. In the Italian and French 
schools instruction had consisted almost entirely of lectures by 
prdfessors on anatomy and physiology, with some theoretical 
study of disease. The school of Leyden changed this completely 
by the introduction of clinical teaching. The students were 
brought into contact with actual cases, and learned diagnosis 
and treatment at first hand. 

The greatest exponent of this method wds Hermann Boer- 
haave, who was appointed a professor at Leyden in 1701. 
Probably the finest clinical teacher of the eighteenth century, 
he brought the wfisdom of Hippocrates to the lecture-room, and 
encouraged his pupils to observe living patients as well as to 
study skeletons. He* was allowed twelve beds as a demon- 
stration ward, and when a patient died he took his students to 
the dissecting-room to attend the post-mortem examination. 

Devoted as he was to clinical teaching, Boerhaave did not 
neglect the other branches of medical instruction. He sought 
to bridge the gulf between science and practice rather than to 
widen it. He made original contributions to chemistry, and 
edited a collection of* the works of Vesalius — his reputation as 
an anatomist was especially high. But he did not teach anatomy, 
or any other branch of medicine, as a self-contained science. 
He sought to unify teaching, ^bringing every subject into line 
with a single idea: application to medical practice. He did not 
*^ste his time on academic argumenEMind theories. He wanted 
to produce practising doctors, not philosophers. With Boerhaave, 
as with Hippofcrates, the patient always c^nj * first, and only 
from observation of the patient could cam acquire a knowledge 
of disease. Much of this teaching is strongly reminiscent of 
•Thomas Sydenliam^ and there is no reason toM^ubt the story 
that* Boerhaave always used to raile his hat when Lr* mentioned 
the name of the English physician crWrijig his Hctures. 

# • A. l! ’ ' 
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So famous did Boerhaave become that students flc&ked to 
Leyden from all parts of Europe. The city fiad to extern its 
walls to accommodate them, it was said. Ai d when a C/nncsc 
{mandarin addressed a letter simply to “Dr Be erhaave, Europe,” 
| it was duly delivered. 

** The influence of Leyden made itself felt all over the continent, 
and it played a part in the foundation of at least two new* medical 
schools. One of these was at Vienna, and was establish^} by 
another Dutchman, Gerhard van Smieten. A pupil of Boer- 
haave, he became a teacher at Leyden and was even suggested 
as the great professor’s successor. He did not gain this appoint- 
ment, however, and went instead to Vienna as physician to the 
Empress Maria Theresa. He found in the town a medical 
school of sorts, badly in need of reformation. Using the influence 
his official position gave him, he reorganized the school com- 
pletely, introducing the general principles on, which the Leyden 
school was based. Thanks to Smieten’s efforts, Vienna eventu- 
ally became one of the leading medical centres in Europe.-. 

The other school indebted to Leyden was Edinburgh, which 
was destined to supplant the Dutch city itself as the centre of 
European medicine. The Royal College of Physicians, Edin- 
burgh, was founded in 1681. Four years later three physicians 
were appointed to the town, two of them being graduates of 
Leyden. The third, Archibald Pitcairn, did not go to Leyden 
until he was forty years of age — and th§n it was as a professor, 
not a student. He played a considerable part, however, in the 
foundation of the famous Edinburgh school, which produced 
so many of^he great doctors of the nineteenth century. It. was 
he who first introduced anatomy to the city, and he fought a 
strenuous campaign against the division of teachers into sects. 
The duty of the physician, hg said, was “to apply himself T to 
discover by experience the effects of medicines and diseases.” 
The emphasis, as wjj&shown in his teachings, was on the word 
‘experience.’ * 

The spirit of Leyden was kept*alive in Edinburgh by thr§e 
successive /professors of ana^my — Alexander ht^onro, Alexander 
Monro^and Alexander Monro. The first two Monros studied 
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at L^ycfen, and grandfather Alexander obtained his Edinburgh 
appointment at me age of twenty-two. He kept it for thirty-six 
years^at the endtpf which he was succeeded by his son. The 
latter, who was considered an even greater teacher than his 
father, hel<^ the post for forty years, when Alexander the third 
took over and carried the total family score to well over a 
century. 

The Great Plague 

In the middle of this period of enlightenment and progress 
something like twenty per cent, of the population of London was 
wiped out by a single disease. This was the Great Plague of 
1665. 

There is an obvious temptation for the cynic to ask just how 
the common people had benefited fi;om the medical discoveries 
and teachings that followed the Renaissance. Hardly at all, is 
the answer — so far as the prevention of plague was concerned. 
But let the cynic turn kis attention to an epidemic of a later age, 
when medical science was far more advanced. In 1918 over 
13,000 died in London from influenza — and London was by no 
means the most affected. The total mortality of this epidemic 
reached the staggering figure of twenty-one millions. 

A similar epidemic was expected twenty-nine years later, but 
happily it did not come. Had it done so, it would have been 
nothing like so bad as#the epidemic of 1918. The research of 
scientists had led to the preparation of an anti-flu vaccine, 
stocks of which are held in centres all over the country, in 
readiness for any epidenfic that may break out. *Yet we do 
not blame the medical profession for what happened in 1918. 
.Have we any right, therefore, to sneewit the failure of seven- 
te?hth-century doctors to prevent the spread of the Great 
. Plague? « 

The bacillus of plague lives in the st^gacn of a flea. The 
flea makes its Jiome on the bgdy ©f a rat. Had an attack been 
n^de on L^ndorurats, the Plague might never hayg been called 
“Great.” But vf 1665 no one thought about the ra^ True, it 
was suggested that the disease might^e spread by animSls, but 
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the guilt was ascribed to dogs, large numbers ofifcvhich therefore 
lost their lives for no good reason. / j 

u Bring out your dead! Bring out your /lead !" was the 
commonest street-cry in the summer of 1665^ There/Was no 
time for funerals or even separate burials, and certainly not 
enough wood for coffins. The dead were buried in pits, and the 
living fled from London for their lives — and thus spread the 
disease to other parts of the country. To anyone living in thbse 
days it must have seemed as if the whole population of England 
might be completely wiped out. But towards the end of the 
year the mortality decreased; and in the following year most 
of the rats and their fleas were killed by the Great Fire. 

The plague was tio respecter of persons. Daniel Defoe, in his 
Journal of the Plague Year , records .that it “defied all medicines, 
the very physicians were seized with it, with their prescriptions 
in their mouths.” There have been many grea?t triumphs in the 
history of medicine; let homage also be paid to the failure of 
those gallant doctors who remained at theii*posts throughout the 
epidemic, risking and often losing their lives in the hopeless 
task of trying to save the afflicted. i 

Over two hundred years after the Great Plague the bacillus 
was discovered in an epidemic in Hong JCong by Alexandre 
Yersin, a pupil of Pasteur, and a Japanese scientist named 
Kitasato. The origin of the disease was established as the raw 
flea, and preventive measures were takfcn. Then, in 1896, 
another of Pasteur’s pupils, W. M. F. Haffkine, succeeded in 
preparing an anti-plague vaccine. To test his vaccine he chose 
the most certain and most dangerous way: he injected it into 
his own body. Within a matter of hours his temperature had 
risen to 102°, and he b%an to experience the symptoms h&/« 
knew so well. But the vaccino proved to be safe; Haffkine 
recovered, and Uged to see thousands of lives saved by his work. 

Surgery and the Hunter Brethejrs ^ 

The surgecmsif it will be remembered, did i|ot succeed in* 
finally bre^kmj away from tVe barbers until 1743. Well before 
that date, nowever, the practice of surgery had been recognized 
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as fa vital branfljjh of medicine, if not actually as a profession in 
its Vvn right. 

Om of the mAi mainly responsible for the passing of the Act 
of 174^ was William Cheselden. Bom in 1688, he joined the 
Company! of Barber-Surgeons as a young man, but soon began 
to chafe against the limitations imposed. Realizing the total 
dependence of surgical practice on the study of anatomy, he 
supplemented the inadequate training given by the Masters of 
the company, and began to give lectures and demonstrations on 
his own account. In 1712 he was elected a Fellow of the Royal 
Society — a very high honour for a barber-surgeon. A year later 
he published his first book, The Anatomy of the Human Body, and 
in 1718 he was appointed surgeon to St Thdmas’s Hospital. 

Cheselden’s greatest achievement was in the historic operation 
of lithotomy, or removal of a stone, from the bladder. Although 
quite a common' operation, it had an ugly record of mortality, 
and even when successful it caused intense pain to the patient. 
Cheselden introduced a brand-new technique, cut the mor- 
tality down to seventeen per cent. — and reduced the time of 
the operation to no more than fifty-four seconds! 

After Cheselden came Percival Pott, who had both a disease 
and a fracture named after him. The latter is the common 
fracture of the lower end of the fibula. Pott’s own personal 
-fracture, however, was of the tibia, incurred as a result of a 
throw from his horse fn the Old Kent Road. From this accident 
he gained valuable knowledge that would otherwise have been 
denied him; but apparently he came to regard the fracture as 
liferally too near the’ ’bone,*- for he spent his ^convalescence 
writing a book on hernia. 

^ Pott also was elected a Fellow ofrt&e Royal Society, and he 
spent forty-two years as surgeon to St Bartholomew’s. He wrote 
various treaties, notably on diseases of eye and head- 
injuries. Cheselden and Pott together snare responsible for rais- 
ing surgery* to a standard ,t hat* compelled physicians to revise 
‘their traaitionr .1 attitude of superiority. Meanwhile, however, 
a twenty-two//ear-old Glaswegia’fe had come to\ipndon, and 
the teaching of surgery was soon 0^ reach new heig&fs. 
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William Hunter studied at Edinburgh University, wheri he 
was fortunate enough to learn anatomy under tpe first Alexander 
Monro. When he arrived in London he bxame a njipil of 
another Scot, William Smellie, who was already famous as an 
obstetrician. Hunter’s interest remained in anatomy; and after 
a visit to Leyden he opened a private school in London. In 
1748 he was joined by his younger brother, John, who had 
just lost his job as a cabinet-maker’s apprentice. He soon proved 
his worth as a practical anatomist, however, and William set 
him to learn surgery first under Cheselden and then under 
Pott. William himself, meanwhile, was preparing to qualify 
as a physician. 

After a few yeaA John went with the British Army to Portugal, 
and had four years’ experience of war surgery. He was thirty- 
five when he came back to England and found his brother 
appointed physician extraordinary to the Queen. John re- 
turned to the teaching of anatomy. It is recorded that he was 
not such a good lecturer as his older brother, but at least he had 
a sense of humour. On one occasion he found a class of one 
solitary pupil awaiting him ; as he entered the room, it occurred 
to him that he would be unable to begin with the traditional 
“Gentlemen” — so he sent the attendant for a skeleton, and thus 
was able to open his lecture in the usual way! 

By now it was clear which was the greater of the two brothers 1 *. 
William was a good surgeon, a good physician, and a competent 
teacher; John was a scientist, a tireless experimenter (he rarely 
allowed himself more than a few hours’ sleep a night), and one 
of the greatest anatomists since Vesalius*. Like Harvey, he neVer 
tired of dissection. He is said to have dissected five hundred 
different species of animals, including bees, mice, lizards, sta.^g •> j 
leopards, and even whales! For the body of a giant of an 
Irishman he paiH^no less than £500. He built a museum for . 
his specimens, whicho^entually numbered over 13,000. 

Although surgery was his* profession John Hunger never 
regarded op^tive treatment as anything bitf a regrettable 
necessity^ <<r To perform an //peration is to muti^te the patient 
whom we are unable toy ire,” he said. “It should therefore 
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1 be Ipnsidered alas acknowledgment of the imperfection of our 
art.\ It was onjy natural, therefore, that he should share his 
brotlw^’s attitude to the inter-dependence of surgery and 
medicink and he'' himself conducted a series of investigations 
on venereM disease. In one of these he deliberately inoculated 
himself rwith syphilis, an heroic action which led to his death 
in 1773. 

The Principle of Percussion 

One of the most important discoveries of the eighteenth 
century was made by a Viennese physician named Leopold 
Auenbrugger. He was born at Graz in 1722, the son of an 
innkeeper. Leopold used to help his father ill the inn, and one 
of the jobs he was given was to find out the levels of the wine in 
the wooden casks in the cellar. His^father had shown him how 
to do this : you just rapped on the cask with your knuckles, 
and the sound told you the rest. A resonant note signified only 
air, which meant yob were above the level; a duller sound 
indicated the presence of wine. 

Leopold did not follow in his father’s footsteps, however. 
The innkeeper had higher ambitions for his son, and chose the 
medical profession for his career. The young man studied at 
a medical school, passed his examinations, and set up in 
•practice. He was a competent doctor, but apparently nothing 
more. However, he toas very fond of music. He played the 
flute, and wrote the libretti of an opera called The Chimney 
Sweep . 

Perhaps the reader may be' asking what these<pbiographical 
details have to do with the history of medicine. Let it be said 
S$)pw, then, that had not Auenbrugger tapped his father’s wine- 
casks and played the flute, his name might never have found a 
place in medical history at all. ^ 

One of his patients died. The physjwian conducted a post- 
mortem examination, and found* that the lungs were filled with 
fluid. ^Had I known that,” he said regretfullySSJ might have 
saved his life.’^But regrets do not 1 take a doctor, rfyejnan was 
dead; other patients of his, still ali\ ^ might also have fluid in 
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their lungs. If he could find that out now, theja he really night 
save some lives. / 

Brooding on the problem, Aucnbrugger suddenly recollected 
his father’s wine-casks. The contents of these casks, h^remem- 
bered, could be discovered by the simple method to tapping 
and listening. Fluid and air could be distinguished from each 
other by the degree of resonance in the sound. (This was where 
his ear for music came in.) Now a wooden cask is not uiflike 
the human chest. The contents of each are protected by a 
strong barrier, and are thus completely hidden from view. 
Might not the contents of the chest, then, be revealed -in a 
similar manner — by tapping and listening? 

Auenbrugger tiled it out. He surprised his patients by 
tapping their chests and listening — and the results exceeded his 
wildest hopes. The differeaces in sound were as clear as they 
had been with the wine-casks. Diagnosis wafc given an invalu- 
able new aid, which w^s eventually to become a routine in any 
chest-examination. To-day doctors tap find listen as much as 
ever, and the method has been given the name of ‘ percussion’ — 
from the Latin word meaning * to strike.’ 

For seven years Auenbrugger used this method of examining 
the chests of his own patients. Then, satisfied as to its efficacy, 
he gave his discovery to humanity in a small book entided 
Invention Novum, or New Invention, published in 1761. H:» 
opening sentence now reads like a platitude : 

“The chest of a human being, when struck, makes a sound.” 

Auenbrugger had read some medical history, and he did not 
expect his discovery to be readily acce*pted. “I have not been 
unconscious,” he wrote, “of the dangers I must encounter; 
since it has always been* the fate of those who illustrated 
improved the arts and sciences* by their discoveries, to be beset 
by envy, malice*. hatred, detraction, and caluntny.” 

To his surprise anif no doubt, mortification, he was beset 
by none of these things. He vtas simply ignored. Th$ book was 
scarcely notigid by the medical profession, and, it was not until 
fifty yearsLjiter that its tremendous importance was realized. 
Then it was a Frenchman /jean Nicholas Corvisart, l^apoleon’s 
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prirate physician, who was responsible. Coming across a copy 
of Avenbrugger’s forgotten book, he was so impressed that he 
transited it int^ his own language and recommended the 
general \^doption of this “beautiful invention,’* for which he 
paid Auehbrugger full credit. As Corvisart was the most 
influential medical man in France, percussion quickly came 
into general use in that country. Auenbrugger died in 1809, a 
yea? after Corvisart’s translation, and had the comfort of seeing 
his discovery appreciated at last. 

Seven years later an even greater discovery was made. 

The Invention of the Stethoscope 

It would be difficult nowadays to imagine' a doctor without 
a stethoscope, yet its history dates only from the beginning of 
the last century. And for once the whole credit for the invention 
is due to a single man. 

Ren6 Theophile Hyacinthe Laennec w*is bom of poor parents 
in Brittany in 1781. c He was a thin, sickly child, nor did his 
physique improve as he grew up. As a man he measured five 
feet three — and was thin for his height ! In spite of his natural 
disadvantages and his early poverty, however, he set his heart 
on medicine as a career, and began his studies in the hospital 
at Nantes. At the age of nineteen he went to Paris, where he 
•fead the good fortune to study under one of the very first heart- 
specialists— Jean Nicholas Corvisart. One can imagine that 
Laennec soon knew all about the principle of percussion. 

Laennec proved a gooji doctor, and at the age of thirty-five 
he > was appointed physician the Necker Hospital in Paris. 
The majority of his cases there were consumptives, and he was 
Shfset by the usual difficulties in diagrftJSlng diseases of the chest. 
The problem was brought home to him very forcibly on an 
occasion when* his patient, a woman suffering from heart- 
disease, was too fat for the sounds of hertwart to be audible. It 
was then that he had his great irispiration. 

• It has just bepn said the credit for the stethdlMsope is due to 
Laetinec alone/lt would, however, V unfair to overThfik the con- 
tribution-7-albeit unconscious — of twl^children who used to play 
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in the gardens of the Louvre. Their game was neither excit\kig 
nor original ; one of them tapped and scratched at one end /if a 
piece of timber, while his companion placed hij ear to thc/tfther 
end and listened to the sounds. Laennec was taking ywalk in 
the gardens, and these youngsters caught his eye. Hfc stopped 
and watched, and an idea Was bom. Returning to the hospital, 
he took up a small paper-covered book, tightly rolled it into a 
cylinder, and placed one end against the chest of his stdut 
patient. To the other end of the cylinder he applied his ear, 
and had the privilege of being the first known human being 
ever to have an indirect audition of the sounds of the heark 

Now the principle behind the use of the stethoscope is known 
technically as auscultation, from the Latin word meaning ‘to 
listen.’ It was not a new method; accounts of its use for the 
detection of air or fluids in the cavities of the chest were left by 
the Greek physicians. But they and their successors for over 
twenty centuries had tp rely on the unsatisfactory practice of 
placing the ear on the patient’s chest. By localization Laennec 
brought the sounds to the ear with a distinctness that could not 
otherwise be obtained. 

Rolling up paper books was a method with obvious scope for 
improvement, and Laennec set to work to construct a more 
convenient article. He adopted the same raw material that the 
children had used in their game, and the first stethoscope was - 
a wooden cylinder, hollow in the middle, Shaped like a funnel at 
one end. This form was used unchanged for several years, until 
an American doctor, Austin Flint, introduced the type known as 
‘binaural* — iflr., leading to both %ars — with the consequent ei- 
clusion of all other sounds. Wood was replaced by rubber, and 
with slight modifications*lhis type is the one that is in general, 
use to-day. 

Acceptance of 'T.aennec’s ‘baton,’ as he callfid it, followed 
fairly quickly, despite tiie usual opposition to novelty which 
greets every invention in everf science in every age^ Its im- 
portance was t^mendous. It cleared the way for investigations • 
that had nrhcr before been possible, and LaeniVec started* on 
these straight away. The ir/ormation he obtained thrqw a new 
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light on diseases of the chest, and his book on the subject became 
a medical classic. The story of the stethoscope has found its way 
into\jeneral literature, in the delightful Marlake Witches , by 
Rudyafcd Kipling, who estimated that it had “saved hundreds, 
thousand, perhaps millions of lives.” Of more weight was the 
striking tribute paid by Sir William Osier, who placed Laeunec’s 
work among the “eight or ten greatest contributions to the 
science of medicine.” 

The greatest value of the stethoscope was in the diagnosis of 
tuberculosis, the study of which formed much of the inventor’s 
later work. The end of his story is sad ; for he died at the early 
age of forty-five, a victim of this very disease. 
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THE STORY OF VACCINATION 

A N outbreak of smallpox in England to-day is front-page 
ZA news. In the century before the last some 40,000 people 
Z. JLin this country died of it every year — and that figure is 
nothing compared with the numbers that lost their sight or 
were disfigured for life. It was so prevalent that Tho 4 mas 
Sydenham formed the opinion that its cause must be consti- 
tutional — “a desire the blood hath to change its state,” The 
rest of Europe suffered similarly: In Russia alone in one year 
the mortality reached the fantastic total of two million. And 
Europe, it may be added, got off comparatively lightly. In 
Asia and Africa the disoase wiped out whole tribes at a time. 

There was no known cure for it. Once an epidemic broke 
out there seemed no means of prevention against it. There was| 
only one consolation, and that was a small one: if a person! 
survived one attack he was not likely to catch it again. 

Now this fact must have been known ever since smallpox 
first began. No one knew why it was so, but that did not stop 
the very earliest doctors in history fronj trying to turn the 
knowledge to good account. Smallpox was sometimes fatal, 
sometimes serious, sometimes mild. In its mild form it was 
anything but pleasant, but at least thQ„sufferer had the com- 
forting knowledge that he was unlikely ever to experience 
anything worse. The dangers of contracting the disease were 
so great that a mild case V&s envied by people who had so far 
escaped altogether. From envy* to emulation was an obvious 
step, and thus began man’s first attempts at protective inocu- 
lation. The principle oPimmunity was put into practice long 
before it was first preached. % > • 

No single person or community can be credited with being 
the first in this field. It was* the sort of thing tjiat occurred 
independently to a lot of different people in different^parts^ of 
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the world. There are records of this sort of inoculation having 
been practised among the early Hindus, Chinese, North 
^Africans, and various other people at different periods in their 
history* Avicenna, for one, is known to have used it. From 
existing records, however, it seems to have been almost unknown 
in Europe until early in the eighteenth century, when it was 
introduced to England by Lady Mary Wortley* Montagu. This 
lady, who holds a distinguished place in the history of literature, 
accompanied her husband to Turkey, and it was from Con- 
stantinople that she wrote the letter that was to gain her a place 
in the history of medicine. 

The smallpox [she wrote], so fatal and sc* general among us, is 
here entirely harmless by the invention of ingrafting, which is the 
term they give it. . . . They make parties for this purpose, and 
when they are met (commonly fifteen or sixteen together) an old 
woman comes with a nut-shell full of the matter of the best sort of 
smallpox, and asks what vein you are pleased to have open. She 
immediately rips open that you offer to her with a large needle 
(which gives no more pain than a common scratch) and puts into 
the vein as much venom as can lie upon the head of a needle, and 
after binds up the little wound with a hollow bit of shell, and in 
this manner opens four or five veins. 

The “best sort of smallpox” was presumably the least 
virulent, for the resujtant fever, said Lady Mary, was invariably 
mild, and she had found no record of any fatal consequences. 
She ended her letter by saying that she was so impressed that 
she intended to try th^ method on her little son. 

A year later she did so, and the boy sufferefl no ill effects. 
Lady Mary was a person of some consequence in England, and if 
her report attracted great attention* The medical profession! 
was for a long time divided On the subject, but public opinion 
was emphatic. In 1722 the Princess of Wales had two of her 
children inoculated, and after that there was no stopping it. 
Eventually the College of Physicians gave it their formal bless- 
ing — and within a few years its counterpart in Paris solemnly 
condemned *he practice. The French had good reasons for this. 
Although the inoculation saved a good many individual lives, 
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ft caused a greater number of deaths among the community! 
as a whole. There was no effective quarantine systeiy, so 
inoculation had the inevitable effect of starting off frejb epi- 
demics. As the disease had a habit of getting stronger 4 s it was 
passed on, the death-rate went up instead of down. In ^802 a 
Dr Lettson reported to Parliament that since the introduction 
of the practice in England the smallpox death-roll had ristfii 
from seventy-two to eighty-nine per thousand. 

But by 1802 vaccination had been discovered. 

The Country Doctor 

Edward Jenner was born in 1 749, in the village of Berkeley, 
Gloucestershire. His first experience of inoculation against 
smallpox was strictly personal. Ifie practice was at the peak 
of its popularity, and young Edward was duly ‘ingrafted,’ as 
the Turks would have put it. His childhood was otherwise 
undistinguished except for a quickly develeped love of nature 
which was never to leave him. Born and bred in the country, 
he was a countryman all his life. Natural history especially 
interested him, and he soon began to acquire a large collection 
of fossils and birds’ eggs. 

Edward’s father was vicar of the village, and after the boy 
had received a preliminary education he was sent to learn 
medicine under a Dr Ludlow at Sodbury,»near Bristol. From 
there he journeyed to London, and at the age of twenty-one he 
began to study under the great John Hunter. The famous 
surgeon was hi$ teacher for two yoars, by* the end of which the* 
pair had formed a close friendship. 

After qualifying as a dpc^tor Jenner returned to his native 
Berkeley to set up in practice. t Now that his studies were 
completed he devoted his leisure hours to his old love of natural 
history. Hunter, with wljom he was corresponding regularly, 
encouraged Jenner in this, and juggested a number*of experi- 
ments he might carry out. One of the subjects that interested 
them both concerned the hibernation of hedgehogs. Jenn*r 
told his former master his own opinion, and received a reply 
that was later to encourage him to an experiment of\ vei«y 
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different nature. “Why think?” asked Hunter gently. “Why 
notary the experiment?” 

Fiv^ years after his return to Berkeley Jenner married. He 
had noW established a fairly large practice, and had no other 
desir^ than to spend the rest of his life in the village he loved. 
He was a good doctor, and popular in every class of society; 
and he played a leading part in forming a local medical associa- 
tion. He acquired a high reputation, as much as naturalist 
as a physician, and had several offers of town and oversea 
appointments, which would have been far more lucrative than 
his country practice could ever become. He was not tempted. 
Although he had little worldly ambition, however, he had an 
active and inquiring mind. In addition to his nature studies he 
occupied himself with some private researches in medicine and 
pharmacy. At £he same time, quietly and methodically, he was 
studying a disease common among cows. 

9 * 

Cowpox and Smallpox 

Jenner’s interest in this subject was first aroused when he was 
still a student, even before he went to London. While in Dr 
Ludlow’s house in Sodbury he heard a chance remark that 
was to haunt him for over twenty years. The conversation was 
about smallpox — a topic as common as the weather in those days; 
and a milkmaid who happened to be present remarked carelessly : 

“I cannot take that disease, for I have had the cowpox.” 

The young student made no comment, but the remark set 
1 him thinking deeply. ‘He had no opportunities tjien to do much 
more than think, but while in London he mentioned the in- 
cident to John Hunter. It was not, in the anatomist’s line, of 
course, but he showed interest and encouraged Jenner to see 
if he could find out more about it. . 

When Jenner returned to Berkeley and started as a general 
practitioner, therefore, he set-out to discover what truth there 
might "be in the milkmaid’s remark. Inquiry revealed that it 
was based on a popular belief in the neighbourhood that small- 
pox never Attacked a person who previously had had cowpox. 
Jenne/ mentioned this to other doctors, but they showed little 
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interest in the legend. Country people were full of superstitions 
and absurd beliefs, and they were especially notorious for their 
weird and wonderful ‘cures’ for diseases. There seemefl no 
reason to suppose that this story might be any more credible 
than the others. ^ 

Jenner was not so sure, and he began to study cows % The 
disease to Miich the milkmaid referred normally manifests itself 
in the form of spots or pustules on the udders of the animate. 

It is contracted by human beings as a result of contact with the 
infected udders, usually during milking. The disease is trivial 
in humans; apart from a few spots or sores on the hands, 4 the 
sufferer hardly notices it. Even in its severest form there is 
little danger of death or even disfigurement. 

If, thought Jenner, this infection could really prevent smallpox, 
why could it not be substituted for the dangerous inoculation 
that was then in use? • 

As a doctor he was regularly called on to administer the 
ordinary smallpox inoculations, and his obtervant mind noticed 
something that made him certain that the peasants were right. 
The inoculations sometimes failed to ‘take,’ and no symptoms 
of smallpox developed at all. When this happened Jenner asked 
the person concerned if he or she had ever had cowpox. The 
answer was nearly always in the affirmative. 

Jenner continued his observations, until they were unfortu- 
nately suspended by a temporary disappearance of cowpox in 
the district. The disease came back, though, and he resumed his 
work of going round examining cows and questioning milkmaids. 
He was becoming more and m<§re ceffain, and he began tft 
expound his suggestion of cowpox inoculation to his colleagues. 
They were not impressed.* For one thing, it was hardly the 
place of a country doctor to make discoveries; and, anyway, 
the medical profession ought to hold itself aloof from the 
superstitions of ignorant^ peasants. When Jenner brought the 
subject into lectures he gave at^he lpcal medical society he was 
actually threatened with expulsion if he did not Keep his * 
ridiculous views to himself! * 

Thinking perhaps that London doctors might b^* m^re ready 
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to give a new idea a hearing, Jenner paid a visit to the capital. 
His reception was not encouraging. He was held in high esteem 
as a v naturalist, but this idea of cowpox inoculation did not 
increase his reputation as a doctor. He left London disappointed 
but not discouraged, and resumed his investigations on his own. 

The # London doctors cannot altogether be blamed. This 
country doctor had brought them only a theory, with little 
evidence apart from a legend popular among the people living 
in his district. He had not brought any practical proof in 
support of his theory — indeed, on his own admission he had 
never put it into practice at all. 

JJ Jenner saw that, too. John Hunter was dead, but his teaching 
/Jived after him. The countryman remembered his old master's 
advice: “Why think? Why not try the experiment?” 

On May 14, 1796, he followed Hunter’s advice. 

% 

The Crucial Test 

For simplicity and clearness Jenner’s'own account of the ex- 
periment cannot be bettered. It was written in a letter to a friend : 

A boy named Phipps was inoculated in the arm from a pustule 
on the hand of a young woman who was infected by her master’s 
cows. Having never seen the disease but in its casual way before, 
that is, when communicated from the cow to the hand of the 
milker, I was astonished at the close resemblance of the pustules 
in some of their stages, to the variolous [i. e., smallpox] pustules. 
But now listen to the most delightful part of my story. The boy 
has since been inoculated for the smallpox which, as I ventured 
# to predict, produced no effect.^ I shall now pursue my experiments 
with redoubled ardour. 

4 « 

To-day the very thought of such a dangerous experiment 
would be enough to make a doctor hold up his hands in horror. 
To inoculate anyone with the viru^. of smallpox would be 
nothing short of criminal. Jqnner himself had been a bit 
. apprehensive about the possible results of his experiment, too — 
otherwise he would have tried it long before. But it was not 
the inoculation with smallpox that worried him; that was an 
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everyday occurrence, a recognized preventive measure. It was 
the inoculation with cowpox that made him hesitate! 

Jenner made two further successful experiments, and in the 
spring of the following year he submitted his results in the form 
of a paper to the Royal Society. The paper was not published. 
The Royal Society explained to him that it was in his own 
interests that it should not appear. He had made a good im- 
pression with his other papers, notably one on the life-history 
of the cuckoo, and it would be foolish of him to risk his reputa- 
tion on this cowpox idea. 

But there was no stopping the country doctor now. He con- 
tinued his experiments, trying the effect of inoculations direct 
from the pustule oh the cow's udder. The result was the same. 
Once cowpox had developed, smallpox could no longer be 
contracted. 

In 1798 Jenner published his results at his awn expense, in ar 
paper entitled, “An Inquiry into the Causes and Effects of 
Variola Vaccina , a Disease discovered in s*)me of the Western 
Counties of England, particularly Gloucestershire, and known 
by the name of Cowpox.” 

The paper did not have a good Press. Those who read it 
showed utter disbelief, and it looked as if the Royal Society had 
been right about Jenner ’s reputation. Then one London 
doctor was moved to try the experiment himself— and Jenner 
had one follower. Others came soon aftir, and the profession 
began to take sides. Vaccination, as it was called (from the 
Latin word vacca , meaning c a cow’), had arrived. Jenner was 
becoming famous. His friends *rged # him to go to London* 
where he would certainly make a fortune. His reply was typical. 

“Shall I,” he asked, “who even in the morning of my days 
sought the lowly and sequestered paths of life, the valley, and 
not the mountain* shall I, now my evening is fas* approaching, 1 
hold myself up as an object for fortune and for fame? . . . And 1 
as for fame, what is it? A gilded butt, for ever pierced with the \ 
arrows, of malignancy.” * 

Whether he wanted to go or not, however, London needed 
him. There werq no cows in the capital, and none*of the doctors 
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had anything like Jenners’ extensive knowledge of the animals' 
disease. Mistakes were being made over the collection of the 
vaccine, and failures were reported. It took Jenner three 
months to get the Londoners working on the right lines, 
r In 1800 Jenner published his latest figures. Under his super- 
vision 6000 people had been vaccinated, and most of them — 
horrible as the thought now sounds — were subsequently 
iimculated with smallpox. Not one had contracted the latter 
disease. Jenner had also made the important observation that 
vaccination could save people from smallpox even if given after 
exposure to infection. 

The Spread of Vaccination 

Of course there was still considerable criticism. One learned 
doctor propounded the theory that f vaccination laid people open 
to all the diseases of cattle; another solemnly testified that the 
face of a boy who had been vaccinated was “in a state of 
transformation and assuming the visage of a cow.” But these 
were exceptions, and Jenner received a good deal more acclama- 
tion than mankind generally bestows on its benefactors. 

Vaccination was exported to the continent. The King of 
Spain fitted out a special expedition to take it to all the Spanish 
colonies. The Empress of Russia, with more enthusiasm than 
good taste, gave instructions that the first Russian child to be 
vaccinated should be* christened ‘Vaccinov.’ (It must be said 
in her favour that she made amends to the child by conferring 
a State pension for life.) The Americans, who had been very 
unfortunate with the *Aise of smallpox inoculation, quickly 
adopted the new idea, President Jefferson being among the 
first to be vaccinated. Vaccination, was taken to the countries 
where it was most needed — in* the East. It even reached the 
Red Indians of North America, who sent Jenner an eloquent 
testimonial that must have affected him a g°°d deal more than 
the Empress, of Russia’s gift of a diamond ring. It ran as follows : 

^Brother! Our Father has delivered to us the book you sent to 

instruct us b^w to use the discovery which the Great Spirit made 
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to you, whereby the smallpox, that fatal enemy of our tribe, may 
be driven from the earth. We have deposited your book in the 
hands of a man of skill whom our great Father employs to attend 
us when sick or wounded. We shall not fail to teach our children 
to speak the name of Jenner, and to thank the Great Spirit for 
bestowing upon him so much wisdom and so much benevolence., 
We send with this a belt arid a string of wampum in token of our 
acceptance of your precious gift, and we beseech the Great Spirit 
to take care of you in this world and in the land of spirits. # 

The name of Jenner became a household word. On one 
occasion he was persuaded to use his influence by writing to 
Napoleon asking for the release of some British internees. The| 
prisoners were released, Napoleon declaring, i£ Jenner! — Ah, we 1 
can refuse nothing to that man!” 

But fame, Jenner had sgLid, was “a gilded butt, for ever 
pierced with the arrows of malignancy.” Ho did not want all 
this publicity. He wanted to be left in peace in Berkeley, 
looking after his ordinary patients. Surely there was never such 
a case of greatness being thrust on anyone. London claimed 
him. The societies that had once derided his theories now 
begged him for lectures. He was summoned to audiences with 
the King and Queen, and appointed physician extraordinary 
to His Majesty. Cities hastened to confer their freedoms on him, 
universities awarded him honorary degrees. Finally he was per- 
suaded to take a practice in Mayfair. BiA he did not stay there 
for long; Berkeley was his home, and to Berkeley he returned. 

Meanwhile, it had suddenly occurred to people that Jenner 
had made nothing out of his discovery! 0 He had given it, freely 
and openly, to the whole world, asking nothing in return — 
except the peace and quiet the world denied him. Had he kept 
it a secret he could have made a fortune. As it was, he had not 
even got back the money he had spent on the researches of 
twenty-five years. Somj remuneration had to be made, and in 
1802 Parliament voted him tfce sum of £10,000. .After a few 
years, .during which the incidence of smallpox fell by leaps and * 
bounds, Parliament decided it had been a bit mean, and a 
further £20,000 was awarded. 



106 THE ROMANCE OF MEDICAL SCIENCE 

To the last. Jenner remained the simple, retiring country 
gentleman he had always been. He ended his days in his 
beloved Berkeley, as the ordinary country doctor again, 
vaccinating the poor in his garden, and spending his leisure hours 
in the study of birds and animals. He died in 1823, seventy-one 
years old, and was buried quietly in the village churchyard. 

Before Jenner 

It was a ‘country superstition 5 that had first started Jenner 
on his investigations; and after his discovery had been made, 
it was found that one ‘ignorant peasant ’ had usurped the 
medical profession and actually vaccinated his wife and two 
sons before vaccination was discovered! The peasant was a 
farmer named Benjamin Jesty, and he had performed this 
presumptuous deed in 1774, when a smallpox epidemic was 
raging. 

Jenner’s glory was hardly diminished by this news. Jesty had 
apparently not repealed his experiment* nor did he bother to 
pass the idea round. Indeed, fifteen years later he allowed his 
sons to be given a standard smallpox inoculation during another 
epidemic. One of the young men, it is said, developed the usual 
mild fever, but the other had no after-effects whatever. It was 
quite a good tribute to Jesty’s technique, but hardly enhanced 
his claim to fame. 

The epitaph on Jesty’s tombstone records that he was “an 
upright, honest man, particularly noted for having been the 
first person (known) that introduced cowpox for inoculation, 
and who, from his great*$trength of mind, made thtf experiment 
from the cow on his wife and two sons in the year 1774.” 

After Jenner 

The results qf Jenner’s discovery were both immediate and 
far-reaching. Smallpox epidemics werg controlled and finally 
stamped out; and a simple meanj was at hand to prevent them 
Jrom evei* recurring. An idea of the meaning of this qan be 
gaiqpd from reference to the figures quoted at the beginning of 
this chapter. £ 
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Edward Jenner was not a laboratory scientist. He made a 
great practical discovery, and was concerned only with its 
acceptance and universal adoption. He did not seek reasons, 
but was satisfied with results. Why the inoculation of cowpox 
should prevent smallpox was a mystery; that it did so was a 
fact, and millions of lives were saved as a result. Not till more 
than fifty years after his death was the principle befiind it 
revealed — the principle of immunity; and then, significantly 
enough, it was a knowledge of Jenner’s work that played a large 
part in its revelation. And it was the principle of immunity 
more than anything else that led to the modern specialty of 
preventive medicine. 

Jenner was one of the real heroes of medicine. He was also 
one of the noblest characters. He combined a love of nature 
with a love of humanity, and at'the height of his fame his only 
ambition was to be v with his poor villagers and, his dumb friends 
of the woods and fields. Something of his natural simplicity 
and goodness of character can be seen frpm one of the many 
verses he left, entitled Address to a Robin : 


Come, sweetest of the feather’d throng ! 

And soothe me with thy plaintive song: 

Come to my cot, devoid of fear, 

No danger shall await thee here. 

Thy cup, sweet bird, I’ll daily fill 
At yonder cressy, bubbling rill; \ ^ ~ : ^**h<*. 

Thy board shall plenteous 

With crumblets of the nke^bread. ^ 

This may n<Tt be great poetry, bin ^reveals the greatness oj 
heart that was so characteristic of tnis human benefactor. 
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THE CONQUEST OF PAIN 

I T is a matter of argument whether life is better to-day than 
r it was a hundred years ago. One thing, however, is certain : 
•it is nothing like so painful. 

To-day, when the doctor advises an operation the patient 
does not feel exactly pleased about it. He is usually apprehen- 
sive and a bit nervous, and very glad when it is all over. But 
the doctor’s pronouncement does not fill him with terror. 

It did a hundred years ago. Then, an operation meant 
lying on a table fully conscious, usually tied down with strong 
ropes, seeing and hearing and, above all, feeling while the 
surgeon cut and sawed and stitched. The thought makes us 
shudder to-day; but then, it was an inescapable reality. 

Pain has not been completely conquered, nor will it ever be. 
Nothing in Nature is without a purpose, and a certain amount 
of pain must always be regarded as a necessary evil. It tells 
us when we are sick or wounded, and enforces us to take rest 
when, our bodies need it. Indeed, without any pain at all life 
would be extremely dangerous. We could be seriously injured 
without realizing it; We could die of a disease without being 
aware we had contracted it. 

But although it is necessary that we should feel an attack 
ef appendicitis, it is vel^ undesirable that we should feel the 
appendix being removed. Again, an aching jaw may give 
valuable information about a decayed tooth; information of 
this nature is hardly welcome when the tooth is being extracted. 

Is it any wonder, then, that the discovery of anaesthesia has 
been described as science’s greatest gift to humanity? 

Drugs 0 

Man’s first attempt to conquer pain was by incantations to 
spirits. His second, more practical method was taking drugs. 
/ ' i 108 
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The favourite narcotics of the ancient world were mandragora, 
opium, Indian hemp, and hashish. The first of these was 
apparently the most favoured, and is believed to have been 
introduced to medicine by the Egyptian Sun God, Ra. The 
Chinese, however, were probably the first people to use narcotics 
in surgical operations. Much later, the Romans left* precise 
instructions concerning the administration of mandragora, and 
one of Nero’s army surgeons recommended its use specifically 
for “ those who are about to be cut or cauterized.” The nar- 
cotic effects of both mandragora and opium were noted by 
Shakespeare in the tragedy of Othello : 

* Not poppy, nor mandragora, 

Nor all the drowsy syrups of the world, 

Shall ever medicine tliee to that sweet sleep 
Which thou ow’tist yesterday. k 

The barber-surgeo»s of the Middle Ages, however, put little 
faith in such drugs. To be really effective, they found, the dose 
had to be large enough to be lethal. Many of them preferred 
alcohol, which was comparatively harmless, and the Italian 
plastic surgeon Tagliacozzi would not start on a nose-graft until 
his patient had drunk himself into a stupor. 

Another method discovered by the Romans, which later 
engaged the serious attention of Ambrose Par6, was the com- 
pression of the arteries leading to the brain. By this means 
insensibility could easily be obtained — but the danger of death 
or paralysis^was very great. The best siyrgeons of the Renaissance, 
therefore, had to ask their patients to grin and bear it. * " 

Mind over Body 4 * 

* The sufferer fj-om pain will try almost anything to gain relief. 
He has nothing to lose — except the pain. An/ new idea, how- 
ever unlikely, was always worth a trial. When, therefore, 
towards the end of the eighteenth century, a Vienpese doctor 
told* the people of France that he could banish pain with a 
couple of magnets, he was sure of a good hearing. * 

The doctor was named Franz Anton Mesmt|r, and from all 
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accounts, which are obviously highly coloured, he achieved 
amazing results. His method was to place his magnets on the 
body of the patient — that was all. Later he simplified his 
method still further, using only a wooden rod which, he said, 
he had invested with his own personal magnetism. One day he 
mislaid his 4 magic wand 5 ; not wishing to disappoint his patients, 
he touched them with his bare hands. The result was the 
same. 

There was nothing original about this last method of Mcsmer’s. 
Medieval kings in many countries had been famed for their 
power to heal in just this manner, and the ‘Royal Touch 5 had 
even been in vogue among the Roman Emperors. They didn’t 
put it down to magnetism, of course; it was sufficient that they 
were kings. 

Finally Mesmer went even fur tiler than this, and found he 
could banish pain and disease merely by exerting his will. 
That, of course, was what he had been doing all the time. 
Mesmerism, as it was f called, was merely another name for what 
we now know as hypnotism. 

The extent to which Mesmer’s claims were justified is un- 
known, as reliable records are unavailable. It is certain, 
however, that whatever success he had was gieatly exaggerated. 
Hypnotism is now accepted as having a rational basis, but 
its powers are known £o be strictly limited. It has long since 
passed from the realm of anaesthesia to the modern science 

of psychiatry. 

k 

Laughing Gas 

Nitrous oxide was discovered, shortly after oxygen, by Joseph 
Priestley. It was nearly thirty yfcars, however, before its 
intoxicating effects were observed by Sir Huqiphry Davy. He 
gave it the name of ‘laughing gas, 5 but he took it seriously 
enough. “As nitrous oxide in its extensive operation appears 
capable o£ destroying physical pam,” he wrote, “it may possibly 
be used with advantage in surgical operations. 55 

His findings were published in 1800, but v a further twenty- 
four years ‘weifc to elapse before anyone put his suggestion into 
t * 
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practice. Then Dr Hickman of Ludlow read Davy’s work and 
tried nitrous oxide on dogs, mice, and other animals, with very 
good results. Hickman reported his experiments to the Royal 
Society, but that august body took him no more seriously 
than it had taken Edward Jenner. Most humiliating of all, 
the President himself showed not the slightest inter eat — and 
the President at that time was none other than Sir Humphry 
Davy. Hickman did not give up hope, but continued fiis 
experiments. Unfortunately his work was cut short by his death 
in 1830, at the age of twenty-nine. 

Meanwhile laughing gas had found its way to America, and 
it was soon living up to its name. Young Americans, seeking 
novelty, had found a way of getting drunk without drinking, 
and parties were held for the, sole purpose of inhaling this 
remarkable gas. One such party was attended by a young 
dentist named Horace Wells, who made the •significant obser- 
vation that in their exhilaration the revellers could hurt them- 
selves without noticing it. Wells was interested — so interested 
that he decided to sacrifice a perfectly good tooth of his own to 
find out more about it. At his request a colleague removed the 
tooth while Wells was under the influence of nitrous oxide. He 
felt nothing. “A new era in tooth-pulling!” he exclaimed, 
when he came round. 

That was in 1844, an d early in the following year Wells gave 
a demonstration to the professors and students of Harvard 
University. Too late he realized that he should have bided his 
time. He did not know enough about ^ie gas, and administered 
an insufficient dose. The patient let out a yell of pain; the^ 
audience, sceptical to begin with, gave Wells no second chance. 

Still he did not learif his lesson. Ambitious and impatient, 
he hurried to give another public demonstration, this time in 
his home town. * The result was tragic. Determined not to 
repeat his mistake, he made the dose too large, and the patient 
died. Wells was unnerved by*this. He lost his confidence and 
finally* had to give up dentistry altogether. He never recovered 
from the blow; and three years later this promising young man 
lost his reason and committed suicide. 
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Sulphuric Ether 

Horace Wells had a partner. His name was William Morton, 
he was a few years the junior, and he had assisted in the ill- 
fated Harvard demonstration. After this and Wells’s second 
disastrous experiment Morton felt little inclination to make 
further trials with nitrous oxide. Laughing gas was no joke. 
Nor, however, was cold-blooded tooth-pulling, and Morton by 
no means despaired of finding another way to overcome pain. 
In 1846 Dr Charles Jackson of Harvard drew his attention to a 
chemical known as sulphuric ether. 

Ether had been discovered in 1818 by Davy’s famous assistant, 
Michael Faraday. It gained much the same notoriety in the 
United States as nitrous oxide, and ‘ether frolics’ were soon the 
rage. Dr Jackson now suggested its use in dentistry, and Morton 
needed no second bidding. Obtaining a supply of the precious 
drug, he locked himself in his surgery aqd tried it out. Within a 
short time he lost consciousness, and when he came round again 
he knew he had found what he needed. Without hesitation he 
tried it on his next patient, with unqualified success. He began 
to use it regularly; the news spread; painless dentistry had 
arrived. 

But Morton was something more than a dentist. He had 
foresight and imagination, and already he was considering the 
practical application of the drug to general surgery. For that, 
he knew, the period of unconsciousness would have to be longer 
than what he had so far obtained; and he began to experiment 
on himself again, taking steadily increasing doses.* He knew he 
was risking his life, but he was determined to be more patient 
than his unfortunate partner. Not until he was convinced of the 
efficacy of the drug did he seek to give a practical demonstration. 

Dr Warren, ‘senior surgeon of Massachusetts General Hospital, 
gave the young dentist his opportunity. On October 16, 1846, 
in the presence of a crowd of doctors and students, the first 
surgical operation under anaesthesia was performed. Morton 
was late — so late that Dr Warren, tired of waiting, had actually 
picked up hj^ knife in readiness to begin without him. Then 

t 
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Morton arrived, full of apologies, which the surgeon brushed 
aside. 

“Well, sir,” he told the twenty-seven-year-old dentist, 
“your patient is ready.” 

Morton bent over the patient and applied the inhaler to his 
mouth. A few minutes later he straightened up and faced the 
surgeon. 

“Sir,” he said, “ your patient is ready.” 

The operation was for a tumour on the neck. The surgeon 
worked quickly and methodically, all his attention on the job 
in hand. The patient did not move or utter a sound. *The 
wound was sutured and dressed. The patient began to come 
round. Dr Warren* faced the assembled spectators and said: 

“Gentlemen, this is no humbug!” 

• 

The Ether Controversy * 

The sequel to this wopderful event forms the most sordid and 
most distasteful story in medical history. *U.S. Congress, with 
more enthusiasm than wisdom, decided to show a practical 
appreciation of this great boon to humanity. Accordingly the 
sum of 100,000 dollars was formally voted for the discoverer of 
anaesthesia. It only remained foJS^mi to come forward. . . . 

They all came forward. Not onlyMorton and Jackson, but 
the relatives of the late Horace Wells, ^ao. Congress set up a 
Committee to consider the rival claims. At first it looked like 
a straight fight between Morton and Jackson; and the poet 
Oliver Wendell Holmes, who gave ^anaesthesia its name, 
suggested the? erection of a memorial with the statues of both, 
inscribed, “To E(i)ther.” 

Then came a bombshell. Ether had been used as an anaes- 
thetic four years before Warren’s operation — by a country 
doctor named CrJwford Long. He too had first •met the drug 
at a ‘party, 9 and he hack investigated its properties entirely on 
his own account. He had usecfot in his surgery for eigjit minor 
operations, all successful, the first being performed in 1842. 
Certainly he had not dreamed of its wonderfu| possibilities; tfnd 
the disapproval of almost the whole of his practice had eventually 

H I 
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led him to abandon it. But he had been the first; he could even 
produce a receipted bill to prove his point — a bill for two 
dollars for the operation and twenty-five cents for the ether! 

This was more than Congress had bargained for. But worse 
was to follow. As if by magic, three more claimants appeared. 
Apparently ether had been in use all over the States before 
Jackson and Morton had heard of it. Then the relatives of the 
late Dr Hickman wrote from Ludlow and suggested that if the 
matter could not be settled in America, the money could well 
be used in England, where anaesthesia was really born. 

The matter was thrashed out in public and in private. The 
claims were examined and re-examined. For eight long years 
the controversy raged. Then, at last, the Committee made its 
final report: a decision could not be reached. 

The award was never made. « 

• 

The Discovery of Chloroform 

Two months after* Warren’s historic operation sulphuric ether 
was^tried as an anaesthetic in the land of its origin. London’s 
most famous surgeon, Robert Liston, performed the operation 
at the University College Hospital. “Gentlemen, we are now 
going to try a Yankee dojJg6* for making men insensible,” he 
announced. It was a Se of amputation of the leg. It took 
Liston precisely twent^six seconds to remove the limb. To ears 
long accustomed to terrible cries of agony the silence was un- 
canny. Then the patient came to his senses. “When are you 
going to begin?” he asked. 

“In six months no operation will be performed without this 
previous preparation,” prophesied the surgeon. 

Within twelve months another preparation had threatened 
to supersede it entirely. 

The story < 3 f chloroform is the story of Janfcs Young Simpson, 
seventh son of a village baker. £ornrin 1811, he was enabled, 
by the sacrifices of his parents, 4 o study medicine at Edinburgh 
University. So successful did he become that by the time the 
anaesthetic was first jntroduced Simpson was worth over £4000 
a year. Yet he had very nearly renounced medicine while still 
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a student. This was after he had seen a surgical operation for 
the first time. The agony of the patient made a terrible im- 
pression on the youth; if he could not do anything about it, 
he decided, it would be better not to practise medicine at all. 
But perhaps — perhaps he might be able to do something about 
it. . . . t 

Simpson deliberately specialized in the painful practice of 
midwifery. His work quickly attracted attention, and wlfen 
only twenty-eight years old he was appointed, professor. ...aL 
Edinburg h University. Meanwhile, he had already started his 
long search for something to alleviate the suffering that he 
witnessed daily. He even gave mesmerism a trial. 

Then came the dramatic news of Liston’s operation. Simpson 
hastened to London to find out all about the anaesthetic, and 
three weeks later he was bzy:k in Edinburgh trying it out. The 
efficacy of the drug was undeniable. In spite«of his enthusiasm, 
however, Simpson saw it only as a beginning. Sulphuric ether 
|! was difficult to administer, its odour wa» unpleasant and per- 
I slstent, the after-effects were bad. The principle seemed 
perfect; it was only the agent employed that did not satisfy him. 

Simpson went to the chemists. If there was anything better 
than sulphuric ether he was goiri^o find it. With two colleagues. 
Doctors Duncan and Keith, he staged on a series of investi- 
gations on every drug that might conceivably serve the purpose. 
His drawing-room became a gas-chamb<?, and night after night 
the trio sat together, inhaling various preparations. Like 
, Morton, Simpson was fearless to th e point of folly. On one 
occasion he Was saved from certsfln death only by the insistence*" 
of a chemist that a certain new drug should first be tried on a 
rabbit. The rabbit died, •and Simpson lived to carry on. Another 
time, when he was experimenting by himself, he lay unconscious 
for two hours. * • 

The search went on for nearly a year. Then one of Simpson's 
chemist friends suggested chloroform. Simpson was not very 
hopeful, but he took a sample home with him. He liad guests 
that evening, but $he experiments went on as usual. Thd new 
drug was found to be delightfully heady, ahd the party soon 
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began to get quite hilarious. Then there was a crash: the 
professor had fallen to the floor. The next part of the story has 
been graphically described by another colleague of Simpson’s, 
Professor Miller: 


On awakening, Dr Simpson’s first perception was mental: 
“This is far stronger and better than ether,” said he to himself. 
^His second was to note that he was prostrate on the floor, and that 
among the friends about him there was both confusion and 
alarm. * Hearing a noise, he turned round and saw Dr Duncan 
beneath a chair — his jaw dropped, his eyes staring, his head bent 
half under him, quite unconscious and snoring in a most deter- 
mined and alarming manner. More noise still — much motion. 
And then his eyes overtook Dr Keith’s feet and legs making 
valorous attempts to overturn the supper table, or, more probably, 

to annihilate everything that was on it. 

• 

Experiments were carried on till the early hours of the morn- 
ing, and one of the ladies, who was permitted to take an active 
part, amused every ane by crying, * 5 Fm an angel! Oh, I’m 
an angel!” — and then falling into a deep sleep. 

The first patient on whom Simpson used chloroform was the 
wife of another doctor. The result was entirely successful, and 
the child bom — a girl — had^ie doubtful pleasure of spending 
the rest of her life angering to the name of 4 Anaesthesia.’ 
Shortly afterwards Simpson gave his first public demonstration 
of the new anaesthetic; Three major operations were performed 
in succession, before a crowd of doctors and students. In every 
respect chloroform was acknowledged to be better than sul- 
phuric ether. \ * * 

A fierce controversy followed Simpson’s discovery, but of a 
very different nature from the American wrangling. This time 
it was a question of morals. Chloroform had been introduced 
for the specific purpose of alleviating the p&ins of childbirth; 
and a number of eminent men sAve it as their opinion that it 
was unnatural and evil to use artificial agents to deprive women 
of the privilege of this traditional agony. (What the wives of 


these eminent men thought was, apparently^nobody’s business.) 
The Bible was quoted in support of the contention, especially 
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the passage in Genesis reading, “In sorrow thou shalt bring 
forth children.” Simpson was undismayed. The Devil, said 
Shakespeare, could cite the Scriptures for his purpose. The 
professor gave as good as he got by pointing to another passage 
in Genesis, which he claimed to be a record of the very first use 
of anaesthesia — “And the Lord God caused a deep sleep to 
fall upon Adam, and he slept; and he took one of his ribs, and 
closed up the flesh instead thereof.” 

The argument went on for eight years. Then Queen Victoria 
settled the matter by having chloroform administered to her 
during confinement. After that there was nothing more to be 
said. Queen Victoria’s morals were above reproach. Simpson 
was created a bardnet, and chloroform had come to stay. 

Simpson was one of the greatest of all Scots, and he has not 
been forgotten in the land ®f his birth. When a new midwifery 
department was recently added to the Edinburgh Royal 
Infirmary it was appropriately given the name of the Simpson 
Memorial Wing. • 

Later Developments 

Shortly after chloroform was introduced it seemed as if it 
would replace ether altogether^^ater, however, the old sul- 
phuric ether gave way to a purer amg, and at the same time 
improvements were made in the techn^ue of administration. 
Ether came back into favour, and it has held pride of place 
ever since — although chloroform is still preferred in one t part 
of the world : Scotland, where it was fjpt used. 

Laughing* gas, too, had a revival towards the end of the' 
nineteenth century, and it was firmly re-established for the very 
purpose for which it had .first been introduced — the extraction 
of teeth. # 

It was inevita&le that doctors should seek other methods of 
administering anaesthetics iJ^art from the inhalations through 
the mouth and nose. In certain facial operations, pndeed, a 
different technique was practically essential. Claude Bernard, 
whose story is reserved for a later chapter j suggested the? use 
of the hypodermic syringe for the purpose; and •chemistry. 
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medicine’s indispensable supply depot, provided the materials. 
One of the latest drugs to be used in this way is pentothal 
sodium, which is administered by injection into the veins, 
producing full surgical anaesthesia just like ether and chloro- 
form. Because of its simplicity of administration it was used 
extensively in the battle-zones in the 1939-45 War. Complete 
insensibility can thus be produced by the prick of a needle, and 
the present-day anaesthetist has at his disposal a fine array of 
drugs and a variety of means of administration. 

With the notable exception of the work of Simpson, the history 
of anaesthesia belongs almost entirely to the United States. 
Thus it is America that we must thank for what is known as 
‘local’ anaesthesia. This is, of course, simply sending to sleep 
the particular part of the body where pain is expected to occur. 
It is generally administered by the hypodermic syringe, and 
the first agent used was cocaine. 

Cocaine was discovered in Vienna in ,1884, by Carl Koller. 
Roller could not take* the whole credit, however, as he merely 
completed the work which a friend of his had left off. The 
latter probably would have himself succeeded had he valued 
his researches more highly than seeing his fiancee. Perhaps he 
may be excused, however, ^^rasthesia was hardly his province; 
for the name of the delin^ubnt was Sigmund Freud, founder of 
psycho-analysis. / 

Cocaine was first injected under the skin, but within a year 
of its discovery far-reaching improvements in technique had 
been made. The American surgeon W. S. Halstead was the 
Tirst to inject it into the nerves' and almost immediately after- 
wards J. L. Corning, another American, introduced the famous 
‘spinal’ anaesthesia. This consisted #of an injection into the 
sheath of the spine, thereby producing insensibility in the 
entire lower pkrt of the body. This method was rendered 
almost perfect by the discovery 1909 of the famous drug 
known as t stovaine, which eventually superseded cocaine al- 
together. The wonder of spinal anaesthesia needs to be seen to 
be tfeiieved,. By tlj»e employment of this method a man can 
read a book and smoke a cigarette while his abdomen is cut 
i ( 
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open or his leg amputated. Indeed, when spinal anaesthesia 
was first introduced surgeons had quite a race for the honour 
of being the first man to remove his own appendix — and one 
of them even assisted in the amputation of his leg ! 

Only one thing modern anaesthesia has not yet succeeded in 
doing: that is the elimination of what is called ‘surgical shock/ 
Pain may be eliminated, but the body is not deceived; and 
shock is the commonest cause of death in injuries. It is the 
reduction of surgical shock that is the main goal of present-day 
anaesthetic research. 



10 

THE MICROBE REVEALED 


T HE story of the microbe is the story of the microscope. 
Not only did its discovery depend entirely on the use 
of this instrument; but the invention of the microscope 
made that discovery practically inevitable. 

The Microscope 

Very little, unfortunately, is known of the history of the 
midroscope. Its invention has been ascribed by some authorities 
to the Greeks, but the evidence suggests that they made litde 
practical use of whatever form of tne instrument they had. It 
was not until the beginning of the seventeenth century that the 
principle of the doublf lens was discovered by a Dutch spectacle- 
maker named Jansen, and introduced in the telescope and 
microscope by Galileo. Galileo, as is well known, spent much 
of his life looking through the larger of these two instruments; 
the compound microscope, hj^jf jver, did not come into general 
use for another two centu» 

Meanwhile the simpkftens was greatly improved, and it was 
through this instrument that Malpighi saw the capillaries that 
had evaded William Harvey’s patient research^ Malpighi made 
a number of other useful observations, and a contemporary of 
,his, Athanasius. Kircher* wgis tue first t<? see the red corpuscles 
„o£the blood, although he did not recognize their true nature.'' 
(The man who discovered the microbe, however, was not a' 
professional scientist at all, but, a prosperous Dutch merchant 
whose first experiments were in the nature of a hobby. His 
name was Antony van Leewenb oek, tf and his hobby soon 
developed into a life-interest. H£ made his microscopes him- 
self, and ‘his early work was mainly an elaboration of the 
discoveries of Malpighi! and Kircher. Then, in 1683, he made 
one of the roost irafportant discoveries iri" the history of medical 
. 120 
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science: examining the tartar from his own teeth, he found what 
he termed “very small animalcules, the motions of which were 
very pleasing to behold.” (Had he known the capabilities of 
these little creatures Leewenhoek might have been less charmed 
by their appearance !) ) I 

In the nineteenth Cent urv palil aas compound microscope 
betame an instrument of practical value, and the old simple 
lens was discarded.'. Results quickly followed. ■_ Rudolf JV irchnw 
revolutionized the Science of pathology with hit discovery that. 
Hippocrates was wrong for once, and the human body was not, 
"after all, made up of four, ‘ humours,’ but consisted of a *vast 
number of what he termed ‘ cells.’ He showed that cells multiply, 
sand-that every existing cell came in its turn from another cell — 
“ omnis cellula e cellula .’\ 

At almost exactly the same time as Virchow was destroying 
a cherished belief of twenty-two centuries, the new compound 
microscope was being .used in the greatest discovery in the 
whole history of medicine. The discover* - was not a doctor, 
but a chemist; yet in his lifetime he succeeded in changing the 
very fundamentals of both medicine and surgery, and his name 
is unchallenged in medical history. 

That name, of course, is 


Louis Pasteur 



Louis Pasteur was born in 1822 in the French town of Dole. 
His father was a tanner, his mother the daughter of a market- 
gardener. As a schoolboy Louis showed a taste for art rather 
than science,* and it was not until he was seventeen that 
chemistry began to interest him. His parents made every 
sacrifice to give him a good education, and eventually he gained 
admission to the ficole Normalfe in Paris. He graduated in 
chemistry and physics, got a job in a Paris laboratory, and 
started some research-work o^diis own account. 

His first investigations wer? concerned with thte jtudy of 
crystals^ and within four years he was reading papers on the 
subject to the Academy of Science. Now a Doctor of Science, 
he was appointed successively to the Chair 01 Physics'at Dijon 
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and of Chemistry at Strasbourg. He retained the latter post 
until 1854, when he became Professor of the Faculty of Science 
at Lille. ^ 

Lilletoas a large industrial town ; one of its industries was the 
manufacture of alcohol from be etroot: and the father of one of 
Pasteur’s pupils was engaged in this trade. Professor Pasteur was 
aij accessible man. The manufacturer contacted him through his 
son and acquainted him with some of the problems of his trade. 
His products had a habit of turning out badly; he could find 
no reason for this; could the Professor suggest anything? 

Thus it was that Louis Pasteur began his studies on fermen- 
tation. 

The Mystery of Fermentation 

The nature of fermentation hadr been the subject of a bitter 
controversy only twenty years previously. This was now history, 
however, the question having been — was thought — finally 
settled. It was antfeher Frenchman, Cagniard Latour, who 
started it all by ascribing the fermentation of beer to what he 
termed ‘budding 5 of the yeast. A German chemist, Schwann, 
came to the same conclusion independently, and suggested 
that fermentation was a vhKff process. At this juncture, how- 
ever, the great chemh> Liebig intervened. With withering 
scorn he compared a belief with “that of a child, who 
would explain the rapidity of the Rhine current by attributing 
it to the violent movement of the many mill-wheels at Mainz. 5 5 
Liebig seemed to setti^ the matter by defining fermentation as 
a purely chemical change, and only a bold mafi would have 
dared to question such an authority. 

But then Pasteur was a bold man * 

He began by repeating the experiments of J»atour and 
Schwann. He observed the ‘budding 5 of ySast, arm was con- 
vinced that the change of sugar j&to alcohol could be no mere 
jchemica] pfrocess, but was the uirect result of vital activity on 
Ithe part of the yeast-cells. Pasteur then turned his attention 
to* two other fopts of fermentation — the. processes whereby 
milk turns sour and butter rancid. He quickly recognized that 
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once again living organisms were at work — but this time of a 
.different kind. By experiment he showed th at each form of 
j fermentation was caused b y a specific organ ism, a nd that th ese 
organisms^ werc~not only alive '"But " continually reproducing 
themselves. ~ 'When milk sours little grey streaks appear; by 
‘sowing* these in tiny quantities into fresh boiled milk Pisteur 
was able to produce fermentation at will. , 

In the middle of these researches Pasteur left Lille to return 
to the ficole Normale in Paris — this time as a Professor of 
Science. His request for a laboratory was refused, and it was 
in the corner of a loft that he made the discoveries that were 
soon to be revealed to a sceptical world. 

No longer was h'e concerned merely with the process of 
fermentation. He was working on a far bigger subject — on the 
i.very subject of life itself. Fermentation was caused by living 
| j organisms; where, he asked, did these organisms come from? 

| “This is the problem,” he told the Academy of Science, “which 
has led me to the study of spontaneous genSration.” 

Spontaneous Generation 

One of the problems which the Greeks thought they had 
solved was the cause of what is kno^^as putrefaction, or decay. 
When meat goes bad, maggots appearjtend this was regarded 
as a typical example of the phenomenon of ‘spontaneous 
generation.’ The principle behind this theory was simply that 
living beings could, in certain conditions, be spontaneously pro- 
duced by dead matter. Aristotle affiriqgd that frogs and eels 
were ‘ generated ’ daily in this manner ; and the Latin poet Virgil 

even went so far as to give a prescription for ‘creating’ bees: 

• 

Kill an ox two years of age, whose young horns are just beginning 
to curl on his brow* place him in a narrow enclosure strewed with 
freshly gathered leaves of # thyi$e and rosemary, and soon from his 
fermenting humours there rises^a swarm, which fills die air like 
rain from summer clouds. • 

As the whole question of the origin of life was (as it still ft) 
shrouded with mystery, there was nothing unreasonable in this 
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belief* It persisted until the Renaissance, when the new spirit 
of scientific inquiry caused it to lose ground. Ironically enough, 
the discovery of microbes served to revive it — although Leewen- 
hoek himself indignantly denied that his “ animalcules” could 
be produced in any such manner. “Surely no one will be so 
absurd,” he wrote, “as to retain the notion that any animal, 
however contemptible in our eyes, can be produced spontan- 
eously or bred from corruption.” 

Many eminent scientists were just so absurd, but they can 
hardly be said to have merited this criticism. Leewenhoek 
himself failed to offer any alternative explanation for the 
source of his animalcules. Nor did Francesco Redi, the Italian 
poet and naturalist; but by a simple experiment he gave a very 
convincing proof against the theory. He covered a piece of 
meat so that the flies could not» reach it — and no maggots 
appeared on the meat. This experiment, which took place in 
1684, did not make a great impression on the world of science, 
for in the next cerftury a Catholic priest, Father Needham, 
reasserted the theory of spontaneous generation in a most 
dogmatic fashion. His experiment consisted of putting some 
putrescible liquid in an air-tight vessel and heating it, to kill 
off any living organisms t]k ll might already be there. He left 
the vessel sealed, and a A ew days later he was able to point to 
putrefaction setting /Ch as usual. He therefore challenged 
anyone to deny the truth of spontaneous generation. 

The challenge was taken up by an Italian, Abb6 Spallanzani. 
He proved the exact ^opposite simply by copying Needham’s 
experiment but applying a little more heat. Undismayed, 
Needham retorted that Spallanzani had used so much heat 
that he had corrupted the “vegetative force” of his infusion 
and polluted the air. To this; unfortunately, the Italian could 
offer no effective counter-argument, and ’ there the matter 

rested. £* 0 

* £ 

The Germs We Breathe «* 

'T’hat there were living organisms in the atmosphere had been 
suggested more than once, and it was to the contents of the air 
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around him that Louis Pasteur turned his attention. He drew 
air through a wad of cotton wool, and examined the dust that 
was collected. The microscope revealed that it was teeming 
with organisms. 

Next, Pasteur repeated Spallanzani’s experiment — but with 
a difference. He heated a putrescible solution, then sealed the 
flask, and left it long enough to show that putrefaction could 
not occur. Reopening the flask, he dropped a minute part of 
his dirty cotton wool on to the pure fluid — and putrefaction 
quickly set in. Father Needham’s “vegetative force” had not 
been destroyed, after all. 

Such was the simple experiment which led to the final dis- 
proof of the theory of spontaneous generation, and the inception 
of the germ theory of disease. Spontaneous generation, declared 
Pasteur, was a chimera. Putrefaction was simply a fermentation 
caused by the presence of living organisms v'hich came from 
the air — microbes. # 

Needham’s disciples were not so easily satisfied. Fresh 
“vegetative force” could have been supplied by the cotton 
wool, they said. Furthermore, there remained the charge of 
‘pollution’ of the air in the heated flask. 

These were quite legitimate oB^rctions, which could only be 
refuted by a demonstration that allured the air free access to 
the putrescible liquid all the time. The^roblem was, therefore, 
to find a means of letting in the air but keeping out the invisible 
microbes that lived in it. Pasteur’s solution was again brilliant 
in its simplicity. Heating the liquid but leaving the flask un- 
sealed, he btfnt the neck into an*S-bend. The flask was then 
left in a closed room, and subsequent examinatioil, even months 
later, revealed no sign of putrefaction. The microbes were in 
the air, of course, and it was no* fault of theirs that they failed 
to reach the putrescible liquid. It was on the inexorable law 
of gravity that the appa*atu$was based. Dust settles; and the 
microbes got no farther thanVhe bottom of the neck of the 
flask. Finally, to clinch his argument, Pasteur hacf only to 
shake the apparatqs to allow the fluid to run along the heck 
and back again — and putrefaction started. • • 
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Pasteur reported his findings to the Academy of Science in 
Paris, and the inevitable criticism followed. The numerous sup- 
porters of the theory of spontaneous generation raised every 
objection they could think of. Chief of these was against 
Pasteur’s contention that the microbes came from the air. If 
this \yas so, one of his principal opponents, M. Pouchet, observed 
sarcastically, they must form a fog “as dense as iron.” 

Pasteur therefore decided to investigate the actual microbe- 
content of the air. He had long suspected that this must vary 
according to the amount of dust in the atmosphere, and he took 
his capsules, or little flasks, down intaf his cellar and then out 
into the courtyard. The results were illuminating. Exposure 
of ten capsules to the comparatively dust-free cellar air resulted 
in putrefaction in only one; in the open courtyard he exposed 
eleven capsules — and putrefaction followed in every one. This 
encouraged him to seek purer atmosphere, and he went up 
into the mountains. His travels ended on the Mer de Glace 
itself, where he opened twenty capsules, of which only one 
subsequently showed signs of putrefaction. 

Pouchet soon had an answer to this. He and two colleagues 
found a mountain in Italy 1000 metres higher than the Mer de 
Glace, and there they opepcTd eight capsules — and in all cases 
putrefaction resulted .^^fasteur, however, was undismayed; 
microbes were to be ijund on one’s hands and clothes as well 
as in the air, and it was only to be expected that men who did 
not 1 believe in his theory would fail to take even elementary 
precautions through sheer ignorance. Meanwhile, the directors 
of the Academy of Science, tiring of hearing the rival claims of 
individual experimenters, resolved to settle the question in an 
entirely practical manner. They ^et up a committee before 
which Pasteur and Pouchet were invited to demonstrate at the 
same time. Pasteur could not have wished Tor a better oppor- 
tunity, and his demonstrations before* the committee could not 
be disputed.. Thus his theory of putrefaction came to be accepted 
as true/ although several years were to pass before the* ghost of 
spontaneous generation was finally laid. 

This was in 1663, and in the same year Pasteur published 
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his Richerches sur la Putrefaction , which was to revolutionize the 
whole practice of medicine and surgery. Pasteur had already 
foreseen some of the results of his discoveries. While still engaged 
in his controversy with Pouchet he had given a clear indication 
of his ambitions. “It is very desirable/’ he had written, “to 
carry these researches sufficiently far to prepare the way for a 
serious inquiry into the origin of disease.” 

The study of disease was not Pasteur’s job. He was a chemist, 
and disease was the province of the medical profession, of which 
he was not a member. With few exceptions, the medical 
profession in France did not hesitate to tell him so. 

This did not deter Louis Pasteur. In the succeeding years he 
devoted himself to the study of diseases of silk-worms, wine and 
beer, sheep and cattle, poultry, and, finally, human beings. 
As a result of this work hf was led to advance the general 
‘germ theory of disease,’ in which he ascribed the cause of 
infection to the activity of microbes. By the time this theory 
was announced, however, it had already been applied in prac- 
tice. From the Frenchman’s work on putrefaction sprang the 
idea of the antiseptic method, the story of which is told in the 
next chapter. 

Silk-worms, Beer, and Cattle X 

In 1865 Pasteur received an urgent 1^3 S to go to the south 
of France. A great industry was threatened with utter ruin; 
a mysterious disease was ravaging silk-worms, and the farmers 
were powerless against it. 

Pasteur had never touched a^ilk-worm. He knew nothing 
whatever about the industry. Furthermore, he was anxious to 
pursue his researches on. putrefaction. Yet he responded to the 
call. The story of his five yeans of painstaking toil belongs to 
the Romance of Agriculture rather than the present subject; 
suffice it to say that his nf\ssion was entirely successful. He 
discovered two separate disuses of the silk-woons, worked 
out a • detailed method for their prevention, and £aved the 
industry. # * . 

This work was by no means a waste of time from the point of 
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view of Pasteur’s own studies. He learned a lot from silk-worms. 
He gained his first experience of the principle of individual 
susceptibility to disease, and also of the influence on this of 
heredity; and he learned that a microbe normally gains in 
virulence each time it passes through a living organism. Both 
these /discoveries were to prove of great importance to the new 
science of bacteriology. 

Meanwhile, at the end of 1868 Pasteur had been appointed 
Professor, of Chemistry at the Sorbonne University — this time 
with the promise of a laboratory for himself. But in the same 
year he sustained a cerebral haemorrhage, and for a time his 
life was in the balance. Fortunately he recovered, and in the 
following year he completed his work on silk- worms. In 1870 
he paid a visit to Munich to see Liebig, whose theories he had 
so effectively destroyed. The meetjng between the two chemists 
was amicable; a. few days later their respective countries were 
at war. 

Pasteur had returned to the study of fermentation, and in 
1871 he visited some English breweries and explained why 
beer went bad and how this could be prevented. (It may be 
added that if there was one drink Pasteur did not like it was 
beer.) Back in Paris, he copfcfriued to study and teach, and in 
1873 he was elected a M^flfiber of the Academy of Medicine — an 
unheard-of honour fojr a man without a medical degree. His 
health, however, had never been the same since his illness, and 
in 1874 he had to resign from his Chair at the Sorbonne. The 
French Parliament commemorated his services by the award 
of a pension for life. # < 

But Pasteur had not the slightest intention of retiring from 
his work. He was only fifty-two years of age, and he felt he 
could give further useful service to the cause of science. In 
1877 an epidemic of anthrax broke out ambng the sheep and 
cattle. The veterinary surgeons <ft>uld do nothing to control 
it, and Pasteur was called in. F^r two years he laboured on the 
problem^ which led him to investigate as well the disease of 
poultry known as chicken-cholera; and it; was then that he 
made one of his greatest discoveries of all. 
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The Principle of Immunity 

In 1879, after working on a series of cultures of the microbe 
of chicken-cholera, Pasteur took a well-earned holiday. On his 
return to work he was disappointed to find that his cultures 
had stopped reproducing. He tried them on some fowls, yhich 
were only slightly affected; and it looked as if he would have 
to take fresh cultures to resume his researches. However, th£ 
fact that the fowls had been affected at all aroused his interest. 
He therefore took a fresh culture, and inoculated first these 
fowls, and then some others that had had no previous injections. 
The new birds contracted chicken-cholera and died; the others 
were unaffected. 

Edward Jenner had discovered vaccination by the simple 
, process of trying it. Louis Pasteur had discovered the principle 
! behind all protective vaccination and inoculation by scientific 
j| research and experiment. 

» This principle is known as immunity, a* word which comes 
jfrom the Latin, its original meaning being ‘exemption from 
military service.’ Immunity in its medical sense is brought 
about by the presence in the blood of what are known as anti- 
bodies. Some people are naturally immune from certain diseases, 
having inherited those particular antibodies from their parents. 
Others, again, acquire antibodies in the course of an attack 
of a particular disease, and are thus immune from catching 
it again. This explains why it is unusual for anyone to con- 
tract an infectious disease, such as typhoid fever, more than 
once. • • • 

It has been seen how people once sought to gain immunity 
from smallpox by deliberately contracting a mild form of the 
disease; and how Jenner, who knew nothing about antibodies, 
actually achieved <this immunization by inoculation with the 
virus of cowpox. The significance of Pasteur’s new discovery, 
therefore, was that a way was now open for immuiyty against 
a specific disease to be acquired by simple inoculation from an 
attenuated culture of the same disease. Jenner’s method could 
not be extended beyond the single disease whi<^h it was .designed 
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to prevent; Pasteur’s discovery, on the other hand, formed the 
foundation on which all subsequent protective inoculation was 
to be based. 

Jenner’s contribution must not be undervalued on this 
account. His achievement was all the greater because he lived 
before the age of modem scientific medicine. And it was the 
knowledge of his discovery that prompted Pasteur to try his 
experiment on the chickens. The Frenchman himself recognized 
the worth of Jenner’s work, and _hc paid a graceful tribute to 
the mem<My_qf the country doctor by givi ng to this method of 
Immunization the generaThame aT* vaccination ’ — which was 
quite incorrect, really ,~because it has nothing to do with cows ! 

Pasteur at once set to work to discover the reason why his 
culture had so fortunately become attenuated. It had decreased 
in virulence as it grew older — tjiat much was clear; and he 
soon discovered, that it was the influence of oxygen in the air 
that was responsible. This meant that he was now able to 
reduce the virulence of a culture to the precise' degree that he 
required. He applied the principle to the disease of anthrax, 
and the epidemic was checked and finally stamped out. 

As with his discoveries regarding germs, Pasteur had to leave 
the particular applications of his principle to other workers. 
They were not lacking; vaccines have been prepared against 
numerous infectious diseases, including typhoid and typhus 
fevers, diphtheria, yellow fever, cholera, plague, and, more 
recently, influenza. An idea of the value of vaccines may be 
gathered from a comparison of the typhoid fever statistics 
among British troops in the 'Boer War and the W^r of 1914-18, 
when general inoculation was first introduced. The average 
strength of the Army in the Boer \Yar was little over two hun- 
dred thousand; in the War of* 1914-18 it was over two million. 
During the former War there were 57,684 'cases of typhoid, of 
which 8022 proved fatal; in the latter, only 20,139 cases were 
recorded, the mortality being' down to 1191. These figures 
were reduced even further in the War of 1939-45. 

. It has just been said that Pasteur had to leave the preparation 
of specific vacciF.es to other scientists. To this there was one 
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important exception. At the age of sixty-three Louis Pasteur 
achieved his crowning success: the prevention of the dread 
disease of hydrophobia, or rabies. 

Mad Dogs ' 

The common cause of rabies_is the bi te of a mad d og. * One 
of the most horrible features of die disease is the uncertainty of 
the length of the incubation period — that is, the period of time 
between the bite and the appearance of the symptoms. This 
generally lasts between two and twelve weeks — but it may be 
shorter or longer. During this time the person bitten may feel 
perfectly well, and one can only imagine the agony of suspense 
endured. Once the symptoms develop, however, there is 
nothing uncertain about the course of the disease. 

The first symptoms arc depression and irritability. The 
disease attacks the nervous system, and symptoms of mania 
and paralysis may soqp appear. Convulsions overtake the 
patient, finally leading to coma and death. The sufferer is 
conscious to the end, and unfortunately no treatment is of any 
use once the symptoms have appeared. 

jj To this day there is no record of a single case having survived. 

In seeking to prevent rabies, of all diseases, Pasteur could not 
have chosen a more difficult task. Even if he succeeded in 
preparing an effective vaccine, he knew that it would never be 
generally adopted like Jenner’s original vaccine against small- 
pox. The number of people bitten who contracted the disease 
formed a tiny percentage of the pojjulatiyn of any district; and 
the risk of being bitten by a mad dog was less than that of being 
run over in the street, even in those days. It would have been 
folly to expect people to submit to such a vaccination on the 
off-chance of being bitten some fitne. A vaccine could only be 
useful, therefore, if it proved effective when given after the person 
had been bitten. • * 

Pasteur began his ne w studidfc in i88o, and soon foqnd that 
the woric called for more than mere patience and energy. 
Great personal courage was required from himself and His 
assistants. For the collection of specimens $he latter would 
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hold down a rabid dog while Pasteur himself put one end of a 
glass tube between his lips and the other between the jaws of 
the animal, and calmly sucked up the deadly saliva. 

{ The responsible microbe was eventually isolated in the nervous 
system of an infected dog. Now Pasteur could begin in earnest 
on the work of preparing a vaccine. Clearly it was going to be 
,no ordinary vaccine. The fact that it would be injected only 
after the dog-bite meant that the original virus would always 
have a start in the race; if it was to be effective, therefore, the 
incubation period of the vaccine virus must be correspondingly 
reduced. 

Pasteur knew only one way by which he might achieve this 
reduction, and that was by increasing the Virulence. After much 
experiment he finally accomplished this by passing the virus 
through ninety rabbits. The incubation period was reduced to 
seven days — b«t at the inevitable expense of a considerable 
increase in virulence. A single dose qf such a vaccine was far 
more potent than any bite from a mad dog. 

But Pasteur was working to a plan. To give such a vaccine 
by itself was out of the question; but might it not be safely 
received if the body were first prepared for it? His idea was a 
progressive course of vaccines, each one slightly more virulent 
than the last, until finally the deadly seven-day virus could be 
received in safety. By this means full immunity could yet be 
gained within the prescribed period. 

The next problem was to reduce the virulence which he had 
so successfully increased. Pasteur’s first attempt at this met 
with only qualified success.' By transmitting his'powerful virus 
through a succession of monkeys he was able to reduce it to a 
state in which it could no longer produce rabies; but to this 
method there were a number of practical objections, chief of 
which was that it called for an almost Unlimited supply of 
monkeys! ^Pasteur reverted to the use of oxygen, and eventu- 
ally he hit upon the idea of drying the spinal cords of the infected 
rabbits. Each day he noted a fresh decrease in virulence, until 
after exactly a fortnight safety-point was reached. 

Fourteen injections, therefore, were needed. Immunity was 
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to be built up gradually, so that by the time the incubation 
period of the dog-bite virus was reached the body was folly 
protected against the disease. The only condition for die 
success of the vaccines would be how soon after exposure to 
infection the course was begun. That was the theory of it, 
anyway. Practical confirmation was another matter, » 

Pasteur tried it on the dog. It worked. He tried it on fifty, 
dogs. It worked. He prepared fresh series of vaccines — and 
hesitated. He had devoted nearly five years to this study, and 
his work was ready for the final test : on a human being. 

This was the end towards which Pasteur had been striving. 
Yet — he hesitated. It was an experiment that few scientists 
would care to make. However sure he might feel, no amount 
of trial on animals could prove Jthat the effects on a human 
subject would be the same. Surthermore, the test would have 
to be made on some one who had been bitten by a dog that 
might or might not be rabid; the final vaccines in the course 
were of themselves more powerful than the normal virus; if 
the patient died, therefore, Pasteur would never know if it had 
not been his own vaccines alone that were responsible. 

There was another way, however. “I have not yet dared to 
treat human beings after bites from mad dogs,” he wrote; 
“but the time is not far off, and I am inclined to begin with 
myself— inoculating myself with rabies and then arresting the 
consequences ! ” 

Before he could carry out this courageous proposal Pasteur 
was suddenly faced with the greatest crisis of his life. An 
unexpected visitor appeared at his laboratory. His name was 
Joseph Meister; he had come from Alsace; he was nine years 
of age; and he had been •bitten two days previously by a dog 
which, from all accounts, was ceftainly mad. 

With the boy were his mother and the owner of the dog. 
Pasteur closely questioned die latter about the animal, which 
he had fortunately managed to kill. The account of it» behaviour 
and appearance left the scientist in little doubt. The hoy had 
no fewer than fourteen wounds. Rabies seemed almost inevitable. 
Pasteur delayed only a matter of hours, in w^ich he oonsulted 
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his colleagues. But the decision and responsibility were his; 
and on the same evening he administered the first injection. 

The die was cast. As day followed day the vaccines given 
were steadily more virulent. Something of Pasteur’s state of 
mind during this critical period can be seen from a letter his 
wife flvrote to their children at the time, “Your father has had 
another bad night; he is dreading the last inoculation on the 
child; and yet there is no drawing back now.” 

Joseph Meister lived. Three months later Pasteur declared 
himself satisfied — and almost immediately another boy was 
brought to his laboratory. This time six days had elapsed since 
the bite, and an autopsy on the dog had proved it was rabid. 
The boy’s life was saved ; Pasteur had triurtiphed again. 

The news spread, and for the next six months Pasteur had 
little time for any work apart frorrvthe preparation and adminis- 
tration of his vaccines. The statistics covering this period were 
truly amazing. Out of 350 people treated only one died — and 
he was not brought to the laboratory until thirty-seven days 
after being bitten. 

The Pasteur Institute 

Pasteur’s work on rabies caught the popular imagination 
far more than his earlier discoveries had done. Fresh honours 
were heaped on him, and in 1888 the Pasteur Institute was 
formally opened in Paris. For seven years Pasteur worked 
there, teaching and experimenting, improving his own methods 
and explaining them to his pupils. Then he died, at the age of 
seventy-three, and was fittingly buried in the Institute itself. 

» There is no better testimony to the work of Louis Pasteur 
than the history of medical science from his death to the present 
day. His influence can be detected everywhere. His work on 
microbes laid an entirely new foundation Yor the practice of 
both medicine and surgery; his ‘discovery of the principle of 
immunity^ and itTapplicaBon to the disease of rabies, formed 
the basis of all modern protective inoculation. Over fifty years 
^ after his death his name is still the seal that guarantees the 
[ purity ofiour daijy milk. 
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Rightly has it been said that Louis Pasteur was responsible 
for the saving of more human lives than any other man in 
history. 

Other Bacteriologists 

The science of bacteriology can claim but one chapter* in a 
book of this size, and it is only natural that the bulk of this 
should have been devoted to the story of its founder, Louis 
Pasteur. Mention must be made, however, of at least two of 
the men who achieved so much in this field. Both were Nobel 
Prize winners, and both died in the present century. 

First and foremost was Robert Koch, overshadowed only by 
Pasteur himself. He was not one of Pasteur’s pupils; indeed, 
there was much keen rivalry between the two. Had they ever 
been able to collaborate, there is no telling how far their joint 
researches might have gone. But unfortunately they were 
separated by a frontier jvhich in 1 870 became a battle-ground. 
As Pasteur said, “Science has no country, but the scientist has 
one.” 

Unlike Pasteur, Koch was a doctor. Bom in 1843, he had 
not long completed his training before he was called to serve 
his country in the war against France. After the armistice he 
returned to general practice, and began researches in his spare 
time. He started to study anthrax before this disease engaged 
Pasteur’s attention, and was the first to obtain a pure culture 
of the bacillus. It must be said that the Frenchman did not 
neglect to acknowledge his debt to the work of his rival. 

In the course of his subsequent researches Koch endowed 
bacteriology with a carefully worked-out technique. Perhaps 
the most important of althj^ work was his method of growing 
bacteria on solid media, such as plates covered with gelatine. 
He was a good dfcal more than a technician, however. He 
discovered th e virus of cholera a nd, more important still, die 
tubercle bacillus. Much of his later wofk was taken up with the 
study of tuberculosis, and it was his ambitidq to diScover a 
specific cure for this terrible disease. He did not succeed, 'nor 
has anyone yet done so. But his attempts cannot be described 
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as in vain. If and when tuberculosis is conquered, it need not 
be doubted that the discoverer of the cure will owe his debt to 
the pioneer researches of Robert Koch. 

The other bacteriologist who must be mentioned was £lie 
Metchnikoff. Coming from a poor Russian family, he finally 
came* under Pasteur’s spell and rose to be his greatest pupil. 
Jt was Metchnikoff who discovered the body’s natural armour 
against disease — the leucocytes, or white cells of the blood. He 
sho\Ved how any infection entering the body is immediately 
attacked by hosts of white cells from the whole neighbourhood, 
which rush to join battle with the invader like so many trained 
soldiers. MetchnikofFs discovery threw a new light on the whole 
subject of infectious disease. It was revealefi as a fight between 
the white cells of the blood and the germs of the disease, which 
was continued without ceasing until one or the other succumbed. 
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WAR AGAINST GERMS 

» 

T HE scene was Paris; the occasion, the seventieth birthday 
of Louis Pasteur. Amid tumultuous applause France^ 
greatest scientist was escorted to the platform by the 
President of the Republic. Many were the orations that 
followed, and extravagant the praises; but none of these could 
have meant more to Pasteur than this simple tribute from an 
Englishman : * 

“Truly there does not exist in the wide world an individual 
to whom medical science o wps more than you.” 

It was not the words that mattered, but thQ man who spoke 
them. For what may be taken as a footnote to the last chapter 
serves also as an introduction to one of t^e greatest stories in 
the whole history of medicine. 

“The future,” asserted Pasteur in his reply, “will belong to 
those who have done most for suffering humanity. I refer to 
you, my dear Lister.” 

Was it any wonder that the assembled crowd went wild with 
enthusiasm when these two great men embraced ea^h other in 
the middle of the platform? 

It would be impertinent to pass an opinion as to which was 
the greater. If Lister’s work was of more practical value, it 
depended entirely on the earlier discoveries of the bacteriologist. 
Listerism, as its founder himself said, was really applied 
Pasteurism. Happily no, thought of rivalry ever entered the 
mind of either, and they set ai> example for all time by their 
superb entente cordi&le. 

Joseph Lister # 

Joseph Lister was born at Upton, in Essex, on Aprif 5, 1827. 
His father, Joseph Jackson Lister, was a London wine-merchant 
with a hobby. The hobby was science, and for his invention of 
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a new type of microscope he was elected a Fellow of the Royal 
Society. How far his scientific bent influenced his son can 
only be assumed, but he must be paid full credit for the good 
education he gave the boy. Joseph went first to the Quaker 
schools at Hitchin and Tottenham, and then to University 
College, London. At the age of twenty he took his B.A. degree, 
and then started to study for his career, which he had chosen 
while a schoolboy. He passed to the University College Hos- 
pital, where he had already been fortunate enough to witness 
Robert Liston’s first operation under ether, described in an 
earlier chapter. 

Lister gained both his M.B. and F.R.C.S. at the age of 
twenty-five. Before he had obtained his qualifications, however, 
he had started on researches of his own. Interested by an eye 
operation which he witnessed, he was led to investigate the 
mechanism of the eye, and published a paper on the subject. 
Another paper followed, this time on t^e condition of the skin 
known as c goose-skjn.’ Meanwhile, he was becoming more 
closely acquainted with the terrible diseases that ravaged the 
surgical wards of hospitals in those times, and already he was 
pondering on the causes and possible lines of investigation. 

Lister’s real work, however, was done not in London but in 
Scotland. In 1853 he paid a visit to Edinburgh, carrying with 
him a letter of introduction to Professor James Syme, probably 
the greatest living surgeon of the day, whose work will be 
discussed in a later chapter. Professor Syme was not only a 
good surgeon; he was also a shrewd judge of character. Lister 
had intended to spend only a* month in Scotland; in actual fact 
it was not until twenty-five years later that he returned to work 
in London. Professor Syme made, him his house-surgeon at 
the Infirmary, and after a year of invaluable experience the 
young man was promoted to assistant surgeoii and also made a 
lecturer on surgery for the students. *By this time Lister had 
made his h<?me in Edinburgh. He made friends, set up a private 
practice-^-and, in 1856, married Agnes Syme, his teacher’s 
eldest daughter. 

In the*year following his marriage Lister published his first 
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important paper, entitled “The Early Stages of Inflammation.” 
It contained the results of his observations and researches from 
his student days, but was based mainly on a series bf experi- 
ments he had made with the foot of a frog captured at Dudding- 
ston Loch. At the same time he was working on the subject of 
coagulation, or clotting, of the blood, on which a further*paper 
followed a year later. The merit of his work was recognized t$y 
his being elected a Fellow of the Royal Society, but his private 
practice was hardly flourishing. Indeed, about this time his 
wife was heard to remark with rueful humour of “poor Joseph 
and his one patient.” 

Hospitals and Disease 

In i860 Lister was appointed to the Chair of Surgery in 
Glasgow. His father-in-law* who was largely responsible for 
obtaining the post for him, regretted his departure; and Lister 
himself was equally sopy to leave the town that had been his 
home for seven happy years. But in other respects the promotion 
was very advantageous. It gave him a wider measure of 
authority and more freedom for experiment — although he was 
soon to find that he had to reckon with the Directors of the 
Royal Infirmary. 

Compared with the modem conception of a hospital, Glasgow 
Infirmary was a terrible place. The first thing that greeted a 
visitor to the surgical wards was a vile stench, caused by the 
unchecked suppuration of innumerable wounds. The second 
noticeable feature was the terrible condition of the patients 
themselves. It was not their broken bones that caused them 
so much suffering, but their fevers and wasting. Many of them 
were dying — nearly all frqm the same diseases: pyaemia and 
septicaemia — both forms of blood-poisoning — erysipelas, and, 
commonest of all, hospital gangrene.’ 

It must not be supposed that Glasgow Infirmary was a 
particularly bad hospital by the standards of the day. It was 
worse than Edinburgh, it is true — but then there was* only one 
Professor Syme. Generally speaking, Glasgow may be regarded 
as typical. The diseases already mentioned were to be found in 
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every hospital — the larger the hospital, the more prevalent the 
disease. Hospital gangrene, indeed, was so named because it 
was found only in hospitals. 

The condition of those hospitals was vividly described by 
Sir James Simpson, who devoted the later years of his life to 
seeking a solution of the problem. “A man laid on the operating- 
t^ble in one of our surgical hospitals,” he said, “is exposed to 
more chances of death than the English soldier on the field 
of Waterloo.” He collected and published statistics in support 
of this contention — and remarkable figures they were. Out of 
2098 amputations performed in country practice — that is, in 
private houses and cottages — 226 deaths were recorded; out of 
a similar number done in hospitals the death-toll was 855 — 
nearly four times the figure! He supported these damning 
statistics with an analysis of the types of cases concerned, to show 
that it was not the nature of the amputation that was respon- 
sible, but the single fact of the patients ^eing in a hospital. 

It is difficult for us to think of a hospital as a breeding- 
ground for disease — yet that is what it was less than a hundred 
years ago. To-day cross-infection is comparatively rare, and if 
a man goes into hospital with a broken leg he does not expect 
to die of blood-poisoning. A century ago he had little reason to 
expect anything else. No wonder Simpson called for a reform; 
no wonder he even demanded that all large hospitals should 
be pulled down. Thanks to Lister, however, such drastic 
measures did not have to be taken. 

What was the reason for this state of affairs? The answer is 
simple, yet difficult for us to comprehend. 

The hospitals were not clean. 

The diseases that caused nearly all, tbs deaths were infectious; 
and they were unwittingly conveyed from one patient to another 
mainly by the surgeon himself. 

Our idea of a hospital is the embodiment of cleanliness. If 
we say a thing is ‘surgically clean’ we are giving it the highest 
praise we* know. But that is simply because we were brought 
up on Listerism. Lister wasn’t. He was brought up to regard 
cleanliness* as a matter of comfort, not of hygiene. To us it is 
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only natural that a surgeon’s hands should be scrupulously 
clean, that his instruments should be sterilized — because we 
know about germs, and the connexion between dirt and disease. 
Lister’s predecessors didn’t. Bacteriology was only just begin- 
ning, and its surgical implications were yet to be discovered. 

The correct dress for the operating-theatre in those d^ys was 
the frock coat. As operating was a messy job the surgeqn 
naturally wore his oldest, and therefore dirtiest, coat. He might 
wash his hands between operations — but probably only if they 
felt uncomfortable. He would hardly think of cleaning his 
finger-nails. The patient’s skin might be washed, or it might 
not; it did not seem to matter much — the wound was almost 
bound to fester, afiyway. The instruments might be washed, 
or perhaps wiped, or they might just be stuck back in the 
surgeon’s waistcoat pocket. The most convenient place for 
stitches was the buttonhole of his frock coat. .He did not know 
that his hands, instruments, clothes, the very air itself, were all 
teeming with bacteria. , 

We must not blame the surgeon for his ignorance, merely 
because of our superior knowledge. We must just thank Joseph 
Lister. 

There were always some surgeons who placed a value on 
cleanliness. Mention has already been made of a few of them, 
notably the Bishop Theodoric and Henri de Mondeville. They 
were clean simply because their experience told them that 
cleanliness gave better results — but they did not know why it 
should. Professor Syme himself was a good example of this 
better type of surgeon, and the appalling conditions at Glasgow 
Infirmary were brought home to Lister all the more strongly 
by contrast with the comparative cleanliness of Edinburgh. 
Another ‘clean’ surgeon was Sir Thomas Spencer Wells, after 
whom the forceps are named — but he, again, could offer no 
explanation for the phenomenon, nor did he try to infer any 
general principles. To such men as these surgical cleanliness 
was a theory, born of experience, with no apparent* scientific 
basis. . ‘ • 

An exception must be made of an Austrian surgeon, Ignatius 
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Semmelweiss, who did much to reduce the mortality from the 
dread puerperal fever, commonly suffered by women following 
child-birth. The American author Oliver Wendell Holmes 
wrote a paper on this disease, in which he suggested that 
infection came from the dissecting-room. The same theory 
was fprmed independently by Semmelweiss, as a result of his 
observations that the disease was commonest in the wards 
attended by medical students, many of whom had proceeded 
direct from the dissecting-room. “ Puerperal fever,” he asserted, 
in 1847, “is caused by conveyance to the pregnant woman of 
putrid particles derived from living organisms, through the 
agency of the examining fingers.” He put his theories into 
practice by compelling all students to wash their hands in a 
solution of chloride of lime before performing such examinations. 
The results of this simple precaution were remarkable; the 
mortality in his wards quickly fell from eighteen to three per 
cent., and later to little more than one per cent. 

Semmelweiss mad£ no further advance in antiseptic tech- 
nique, but had his advice been followed this single contribution 
would have saved countless lives. Unfortunately his only reward 
was bitter opposition by ‘orthodox* surgeons, who hounded him 
out of Vienna. He went to Budapest and carried on the good 
work there, but the enemies he had made would not leave 
him alone. He finally went mad, and it is sadly ironical to note 
that a disease he strove to prevent claimed his life as well as his 
reason; for he died of blood-poisoning caused by a septic finger. 

Semmelweiss, as has been said, was an exception. The 
majority of surgeons, far from practising cleanliness, were 
proud of their blood-bespattered, pus-encrusted frock coats, 
and could see no evil in what they termed “a good old surgical 
stink.* * Simpson was one of the few who were not satisfied; 
although he had no doubts as to what was wfrong, he could not 
find the cause of the trouble. It is 4 a matter of regret that this 
great man,.whose contributions to anaesthesia cannot be over- 
estimated, never grasped the truth of Lister’s discoveries. 
Wbeh his charges against the hospitals were debated by the 
British Medical Association in 1869 he dismissed Lister’s work 
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with the remark, “I am rather hopeless of the evils of hos- 
pitalism being cured by any such agent as carbolic acid.” 

Antiseptics 

Such were the conditions in hospitals when Lister took up his 
appointment at Glasgow. It is true that he found little difference 
between the infirmary and the University College Hospital iij 
London; but then he had been a student, with no responsibility. 
Now he was in charge. 

The first thing he did was to introduce his father-in-law’s 
methods of cleanliness. He made the staff wash their hands 
before operations, prescribed constant clean dressings on wounds, 
and gave orders for a good deal more soap and water to be used 
on the wards. The bills for cleaning-materials rose accordingly, 
and the Directors of the infirmary expressed their displeasure. 
They must not be over-criticized. In an age when cleanliness 
was commonly regarded as a matter of comfort, it was not 
surprising that such ‘luxuries’ were discouraged in a public 
hospital. 

At this point it is as well to say something about the back- 
ground to Lister’s subsequent work. In the first place, it must 
be stated that Lister did not ‘invent’ antiseptics, nor was he the 
first surgeon to use them. The word ‘antiseptic’ comes from 
two Greek words — anti, meaning ‘against,’ and septos, meaning 
‘putrid.* When it was first coined is not precisely known; but 
it had found its way into that popular journal the Gentleman’s 
Magazine more than a hundred years before Lister went to 
Glasgow. ’ * 

The first historical record of the use of antiseptics dates back 
to the ancient Egyptians, Their method can scarcely come 
under the heading of medicine, however, as they devoted their 
art to the preservation of dead bodies only. The Greeks and 
Romans treated wounds* with wine, oil, vinegar, and other 
preparations, all of very slight antiseptic value. The methods of 
Ambroise Par6 have already been described; and it 'is clear 
that he had no mor.e idea than his predecessors of the actual 
function of antiseptics. It may be said that until the end of the 
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seventeenth century such antiseptics as were used were in- 
tended to relieve pain and to promote healing, but were not 
connected with the suppuration that was preventing it. 

A more scientific approach is to be found in Place’s Hypo- 
thetical Notion of the Plague, published in 1712, which contained 
the Allowing significant passage : 

< As this Phenomenon shows the Motion of the Pestilential 
Poison to be putrefaction, it makes the Use of Antiseptics a reason- 
able way to oppose it, and whatever resist and is preservative 
against Putrefaction and admits not of the generation of Insects . . . 
are proper and promising Materials to yield Medicine, and for 
physical preparation against it, such as Cedar, Irish Oak, Cinammon, 
Spices, and what was used by the Ancients an their embalments of 
dead Bodies; for the same Vertues that preserve dead Bodies from 
Insects and Putrefaction, I know no reason why they should not 
preserve the same Bodies living from the same thing. . . . 

About the middle of the eighteenth century Sir John Pringle, 
whom Pasteur* wa$ to refer to as “le clllbre midecin anglais 
Pringle ,” and whose work with the British Army is described 
in a later chapter, published a series of papers entitled “ Experi- 
ments upon Septic and Antiseptic Substances.” His work, like 
that of the Egyptians, was confined to experiments with dead 
organic matter, but, unlike the work of the Egyptians, was of 
real scientific value. But it was not until the following century 
that the real pioneer of -antiseptic treatment appeared. This 
was Agostini Bassi, famous for his study of the diseases of 
silkworms, who applied his own discoveries in bacteriology to 
medical practice. ' ' * 

But antiseptics could not be properly understood until the 
relationship between germs and disease was established. The 
cause of suppuration of wounds was still unknown. Galen’s 
theory of ‘laudable pus’ had yet to be disprdved, although most 
surgeons had shared Ambroise P 4 r£’» experience that wounds 
generally healed better without suppuration. But if pus was 
not alwhys laudable, it was generally agreed to be inevitable. 
The commonest explanations of suppuration were that pus 
was formed by the action of the oxygen, or, alternatively, some 
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undefined ‘poisonous miasms/ in the air. Neither theory en- 
couraged further research. A wound caused by an injury was 
immediately exposed to the air, and an operation could not be 
performed in a vacuum. If either of these theories was true, 
therefore, it seemed that nothing could be done about it. 

But Lister did not accept the theories. His studies On in- 
flammation and coagulation had led him to form a theoryj 
admittedly incomplete, of his own. Suppuration, he held, was 
caused by putrefaction. The cause of putrefaction was still a 
mystery. Lister flatly denied the theory of spontaneous genera- 
tion, and was of the opinion that putrefaction must be started 
off by something in the air. What this ‘something’ was he did 
not know — but he Was firmly convinced it was neither oxygen 
nor any ‘poisonous miasm.’ That was as far as he got, until in 
1865 a Glasgow friend lent him a copy of a paper that had been 
published in France two years previously. • 

The paper was enticed Richerches sur la Putrefaction. The 
author was Louis Pasteur. • 

Immediately Lister grasped the tremendous significance of 
Pasteur’s discoveries. Putrefaction was a fermentation, due to the 
presence of living organisms — microbes. Microbes were carried 
to a wound by tiny particles of dust. Dust floated in the air, and 
settled on clothes, instruments, and the surgeon’s very hands. 
Germs, not oxygen, caused the process that led to suppuration. 
And germs, as Pasteur had shown, could be destroyed. 

On more than one occasion Pasteur had lamented his lack of 
opportunity to apply his discoveries to pjedicine. It was left to 
Lister to combine them with the results of his own researches 
and bring them to their logical conclusion. 

Germs could be destroyed. Pasteur destroyed them by heat, 
but obviously this method was tmlikely to be suitable for the 
treatment of wounds. Listen’s immediate task, therefore, was 
to find a suitable chemical agent which would do the same job. 
Here he was lucky in having his attention drawn to # carbolic 
acid, which had recently been used with great success in the 
deodorization of the. sewers in Carlisle. Lister went to the town 
to see for himself, and confirmed that the acid had killed the 
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bad smell by killing its cause — the microbes* It was the very 
thing he had been looking for, and he returned to Glasgow 
ready to start. 

It may be mentioned here that when, later. Lister announced 
his discoveries to the medical world, frequent attempts were 
made* to belittle his work by the charge that he was not the 
first to use carbolic acid as an antiseptic in surgery. His answer 
was characteristic; he never pretended he was. That such 
charges were made gives some idea of the extraordinary lack 
of understanding that greeted his work. His claim to fame did 
not rest on such a slender basis as the introduction of a new 
chemical. He invented an entirely new technique, which was 
to change the whole practice of surgery. ' His work has been 
summed up neatly in four words : he made surgery clean. An 
idea of the magnitude of this task can be gathered from the 
foregoing pages about hospital conditions at the time. 

Carbolic acid is a derivative of coal-tar, which was used by 
the Egyptians for their mummies. Another derivative of coal- 
tar was used in the treatment of wounds by a French surgeon 
named Demeaux, in 1858, who said that “the action of this dis- 
infectant substance seems to arrest the work of decomposition.” 
Carbolic acid itself was used as an antiseptic by other French- 
men, notably Jules Lemaire, who wrote a book on it in 1863. 
“With coal-tar emulsion,” he said, “i can arrest and produce 
at will the formation of pus, as I can arrest and produce fermen- 
tation and germination.” That Lemaire was working on the 
right lines is indisputable; but a study of his methods reveals 
that he had little idea of the correct use of antiseptics — and that 
he never thought of it as having any purpose other than to 
destroy bacteria that had already reached the wound. Lister’s 
greatness, as will be seen, lay in his immediate understanding 
that the ideal use of antiseptics must be to ffrevent the microbes 
from reaching the wound. 

In actual fact Lemaire’s work did not come to Lister’s notice 
until two years after the beginning of his own experiments. 
The first of these was made in 1865. Typically, and like those 
that succeeded it, it was on a case of a compound fracture. 
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Compound Fractures 

The essential difference between a single and a compound 
fracture is that in the latter the skin is broken. In the wards of 
the Royal Infirmary, Glasgow, it was the difference between a 
simple healing, on the one hand, and the inevitable suppura- 
tion that was so often fatal, on the other. It was this striking 
difference that had set Lister working on the question of 
suppuration in the first place. 

“I cannot help thinking,” he had said, “that the man who 
is able to explain this problem will gain for himself undying 
fame.” 

He was right. . , 

The first case Lister chose was a very severe compound 
fracture of the leg. The experiment was unsuccessful, the man 
dying before the results of the new technique C9uld be observed. 

The second case was also of a compound fracture of the leg, 
but of a more favourable nature. The injury was less severe, and 
the patient — a boy of eleven — in a better physical condition. 
Lister had the wound dressed with a piece of lint soaked in 
crude carbolic acid, and then set the bones and splinted the 
leg in the usual way. After three days without incident the 
boy began to complain of pain. Fearful of suppuration, Lister 
removed the splints and dressing — and found a solid scab over 
the wound. There was no sign of suppuration, and the cause 
of the pain was revealed as the caustic action of the carbolic 
acid. 

It must be* remembered that tlfe carbolic acid which Lister 
was using was impure and undiluted — no method had yet been 
found of making it soluble Modern surgeons would be horrified 
at the thought of using such a .drastic antiseptic on an open 
wound; but if Lister had had such qualms they might still not 
be using any antiseptics 9 ). all. 

Lister removed the dressing, and the wound healed satis- 
factorily, He had gained his first success. His own dbmment 
on the case was typical : “ This, no doubt, was a favourable Case, 
and might have done well under ordinary treatment.”. 
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The next case was a mixture of success and failure. The 
patient had been kicked by a horse and sustained a fracture of 
the leg with a fairly deep wound. The same initial treatment 
was applied, but this time Lister covered the lint dressing with 
oiled paper, to prevent the carbolic acid from evaporating. 
The /nan experienced no serious pain until a week later, and 
$he cause was again found to be the irritant effect of the car- 
bolic. Under Lister’s treatment he rapidly improved until his 
leg showed only a small sore. 

At this point Lister was called away from Glasgow. He was 
not away long, but by the time he had returned the dreaded 
gangrene had set in, and in the end the man lost his leg. 

Two cases of compound fractures of the arm followed, and 
with these Lister used a cap of sheet-lead instead of oiled paper 
as a covering for the dressing. „ Scabs were formed without 
suppuration, and both cases healed satisfactorily. 

The next two cases were much bigger. In the first a man of 
twenty-one was injured at work in an iron-foundry, sustaining 
a compound fracture of the leg with a severe wound; while the 
second was of a boy of ten who broke his arm in three places 
and had to have a piece of protruding bone cut off by the surgeon. 
The treatment was unchanged, except that Lister was now 
trying tin-foil as a cap for the dressing. Both cases were success- 
ful, the only unsatisfactory feature again being the caustic action 
of the carbolic. 

In his eighth case Lister was only partially successful. The 
patient was a boy of seven who had been run over by a bus, 
and his leg was in a very Bad state. Lister dreSsed the large, 
gaping wound all right, but once again he was robbed of full 
success by an insignificant-looking 4 sare. Gangrene ensued, but 
Lister caught it in time to save the limb. For nearly nine months 
he fought the disease with carbolic, and ftnally conquered it. 
But he knew that the struggle would Clever have been necessary 
had the sore been observed in the first place, and this time he 
could nbt excuse himself on the grounds of absence. * 

• Shortly after this Lister published his^ results in a paper 
entitled “On a New Method of Treating Compound Fractures.” 
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The paper was based on the work of eighteen months, during 
which he had applied the antiseptic method to thirteen cases. 
Two of these had died; two others, described above, con- 
tracted gangrene; the other nine recovered without suppuration. 

Dressing the Wound • 

Lister may not have convinced many other people of thi 
value of his antiseptic method, but he had satisfied himself. 
Carbolic acid was used more and more in his wards, and by 
the end of three years the mortality following amputations had 
dropped from forty-five to fifteen per cent. — and the number 
of amputations necessary was steadily decreasing. During this 
period the surgeon * himself had been directing his energies 
mainly to the improvement of the new technique. 

Before a wound can heal the blood must coagulate and form 
a scab. Frequently, however, a wound is tooriarge for this to 
happen immediately, and the tissues are thus exposed to infec- 
tion from outside. Lister’s idea, then, was to create an artificial 
scab to protect the wound during this danger period. 

It has been seen how, from the very first, he began to experi- 
ment with different coverings for his carbolic dressing. Now he 
was to go further, and seek to manufacture something more 
like a natural scab and incorporating the antiseptic chemical 
in itself. His first attempt in this direction was what he called 
‘antiseptic putty,’ composed of a mixture of carbolic acid and 
chalk, the whole being covered by thin metal sheeting. After 
various experiments with other m^terial.%, this was replaced by 
a ‘lac plaster,’ a compound of carbolic and shellac. 

Lac plaster remained his standard dressing for some time 
before he was prompted tb try a different line of experiment — 
this time with absorbent materials. He was finally led to gauze, 
impregnated with an antiseptic. For covering he used at first 
a mackintosh sheet, and then the absorbent but dust-resistant 
cotton wool. This final ‘artificial scab’ has yet to be Superseded 
in the dftssing of wounds. 

Meanwhile, he was by no means satisfied with carbolic acid 
in its original state. Its action was too caustic, and from the 
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first he sought a milder form. Eventually he found it would 
dissolve in linseed oil, and used one part of carbolic to four of 
linseed. This was still too strong, however, and it was not until 
he was supplied with a purer form of the chemical that he felt 
anything like satisfied. He now found that a solution of one in 
twenty — an^l, later, one in forty — was adequately antiseptic, 
2nd never again did he pour crude carbolic on to a wound. He 
who advocated the use of carbolic was the first to realize its 
dangers, and he was ever warning other surgeons who attempted 
to repeat his successes by lavish applications of the antiseptic. 
He sought the mildest possible antiseptic; and, as The Times 
later observed, “his arguments grew stronger as his solutions 
grew weaker. 55 

The Arrest of Haemorrhage • 

After his successes with the treatment of compound fractures 
Lister began to apply his methods to other forms of surgery. 
The first of these was with chronic abscesses, and he quickly 
achieved striking success. Then he turned his attention to an 
old problem — the arrest of haemorrhage. 

At that time Pare’s method of ligature of the arteries was still 
commonly in use. Silk was tied round the end of the artery, 
with long ends left hanging loose to provide an exit for the pus 
that was bound to form; after the knot had rotted through the 
artery, and a blood-clot formed, the ligature was pulled away. 
It was clearly an unsatisfactory method, and the obvious im- 
provement that Lister tcould <make was to sterilize t the silk with 
an antiseptic. But that solved only half the problem. For 
satisfactory healing some way must be found of dispensing with 
the loose ends. So he sought a med/ufa for ligatures that might 
be absorbed by the living tissues. c 

He experimented with silk purgei! of bacteria, but to no avail. 
Then he turned to a thread made frdm sheep’s gut, known as 
catgut, had been used for ligatures but fallen into dis- 

favour. His first experiment — on a calf— showed that* he had 
foilnd what he was looking for. The gut was absorbed by the 
tissues, without causing the animal any ill-effects. The only 
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drawback was that carbolic acid had the effect of softening 
catgut, so that there was danger of its breaking when the knot 
was tied. To solve this problem Lister spent long hours on the 
study of the preparation of catgut, visiting factories and testing 
various forms of it by himself. It was only after twelve years 
that he developed the sulphochromic gut that was ultimately 
adopted in surgery. 

Return to Edinburgh 

New discoveries inevitably attract young men rather than 
their seniors, and the early scepticism of the established surgeons 
of Lister’s times was only to be expected. All the more credit, 
therefore, is due t® the greatest of these for his immediate 
recognition of the value of the younger man’s discoveries. 
Professor James Syme, who had taught Lister surgery, was one 
of the very first to try out his son-in-law’s antiseptic method, 
and once he had proved its merit to his own satisfaction he 
determined not to rest until it was universally accepted. Un- 
fortunately, however, the campaign was barely started when the 
Professor had an apoplectic stroke. He recovered, but was com- 
pelled to resign from the Chair of Clinical Surgery at Edinburgh. 
At least he did not have to worry about the ability of his 
successor, for it was fittingly Lister himself who filled his place. 
And it was characteristic of Lister that, in his opening address 
to the students, he should say of Professor Syme, “As I have 
the privilege of free access to his inexhaustible store of wisdom 
and experience, he will, in some sense, through me be still your 
teacher.” * * * 

Lister was not sorry to leave Glasgow. He had met with only 
obstruction and ill-feeling from the Directors of the infirmary, 
who had shown anything *but pride in the work he had done 
there. Nor were they alone in their hostility. Throughout the 
profession acknowledgmen? was rare and criticism widespread. 
The first major recognition of Lister’s work came neither from 
Scotland nor from England, but from the continent. Dr 
Saxtorph, Professqr of Surgery at Copenhagen, read Lister’s 
papers and considered them sufficiently important {or him to 
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pay a special visit to Scotland to see the surgeon at work. On 
his • return to Denmark Saxtorph applied his newly gained 
knowledge to his own wards, and a year later he was able to 
write to Lister, saying, “ I feel so much indebted to you for what 
^ have learnt in seeing you employ the antiseptic methods 
that 1 thought it my duty to let you know how things went on 
in my* hospital practice; and I am happy to say that I have 
rfever tried any innovation which answered so admirably as this 
treatment of wounds.” 

At the same time Lister’s publications were attracting 
attention in other continental cities, notably in Germany; and 
before long tributes were coming in from all parts of Europe. 
Only in his own country was he still without honour; and his 
task was well summed up by the words of a famous patient of 
his, the poet Henley : 

We hold him for another Heracles, 

Battling with custom, prejudice, disease. 

While Dr Saxtorplf and other foreign surgeons were proving 
the efficacy of Lister’s methods the British Medical Association 
was assembled in solemn conclave to hear one of his own com- 
patriots proudly state that “during the last three years, since 
the antiseptic treatment has been in vogue, I have not allowed 
one of my patients to be treated with carbolic acid.” Even Sir 
James Simpson himself had thrown the great weight of his 
influence into the battle against antiseptics, which was all the 
more regrettable in the light of his own earlier struggles against 
custom and prejudice. *• ‘ * 

Lister never allowed himself to be drawn into controversy 
unless he could help it. To most of ifye attacks his only reply 
was the publication of fresh evifiencfe in favour of his methods. 
Personal reputation never worried him; he »was anxious that 
his technique should be known and practised only because he 
believed it was correct. 

Lister never ceased to preach that the antiseptic method 
could, only be successful when used on the^ basis of Pasteur’s 
theories, and his very first lecture at Edinburgh was devoted 
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entirely to a demonstration of these. If people were going to 
understand his own technique, he considered, they must first 
have a thorough grounding in the basic principles on which 
it was based. Incidentally, it was while he was at Edinburgh 
that he started to correspond with Louis Pasteur, thus beginning 
a friendship that culminated in the scene described ^ the 
beginning of this chapter. Eighteen years before that occ^ior* 
he had written to Pasteur thus: i 

Allow me to take this opportunity to tender you my most 
cordial thanks for having, by your brilliant researches, demon- 
strated to me the truth of the germ theory of putrefaction, and 
thus furnished me with a principle upon which alone the anti- 
septic system can be* carried out. 

Meanwhile, he was still improving on that system, and it was 
his later work that raised him head and shoujders above men 
like Jules Lemaire. From the beginning he regarded anti- 
sepsis, or the destruction of germs in the wound, as only a step 
towards the true ideal — asepsis, by which the germs are prevented 
from ever reaching the wound. Surgery to-day is based entirely 
on aseptic principles, and careless statements have been made 
about Lister’s methods having been superseded. Nothing could 
be further from the truth. They have *been brought nearer to 
perfection, but the fundamental principle is unchanged. 

The weapons in the battle remained the same, with carbolic 
acid, in various solutions, always predominant; but the battle- 
ground shifted — from the wound to its surroundings, to the 
surgeon and his assistants, to his Instruments, to the very air 
itself. Prevention is better than cure, and it was prevention 
that Lister was seeking. t 

It has already been seen that JLister was always a compara- 
tively clean surgedlx, thanks largely to the early influence of 
Professor Syme.. Once hejiacl discovered the reason for cleanli- 
ness he never tired in his quest for completely aseptic conditions. 
Carbolic# acid was used on the patient’s skin; it was hsed for 
the washing of the sprgeon’s hands and those of his assistant’*; 
above all, it was useckfor the sterilization of instruments. But 
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this was not enough. Pasteur had proved that bacteria lived 
in the air, and whatever other precautions were taken, nothing 
could save the tissues from being exposed to the air during 
operation. 

So it was that Lister devised the carbolic spray, by which the 
bactana in the air were attacked throughout the operation by 
o solution of carbolic acid. It was first worked by hand, then 
by foot, and finally by steam. Other surgeons adopted it, 
especially on the continent, where Listerism had made such 
good progress. There was, however, no definite proof of its 
efficacy, nor had Lister been able to demonstrate its actual 
effect on the teeming bacteria in the atmosphere. It was <5nly 
natural that doubts were expressed, and rt was even suggested 
that if used carelessly it might even have the effect of driving 
bacteria into the wound. 

Lister was a great man. He never regarded his own theories 
as foolproof, and he was ever ready to accept genuine criticism. 
He went into the question with his usual thoroughness, and 
accepted the results of his investigations, unpalatable as they 
were. He found, in the first place, that the destruction by this 
means of all the bacteria in the air was impossible; and secondly, 
that the danger of infection from the air was very slight compared 
with that from contagion of the surgeon’s hands and instru- 
ments. So he finally abandoned the spray, and advised other 
surgeons to follow suit. He did not spare himself in self-criticism. 
“I feel ashamed,” he declared, “that I should have ever recom- 
mended it for the purpose of destroying microbes in the air.” 

While Lister was seeking more and more to eliminate the 
sources of infection he was applying ever weaker preparations 
to the wound itself. The nearer he approached to aseptic 
conditions, the less was the need for antiseptics. It was this fact 
that so many other surgeons faijed to grSsp. ' Impressed by 
Lister’s success with carbolic acid, they read only half the story; 
and he was constantly warning them that they must not, as he 
put it, ^expect carbolic to act like a charm.” Even more signi- 
ficant was a remark he made in the year, following his return 
to Edinburgh. “Of all those who use antiseptics in surgery,” 
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he said, with justifiable pride, “I suspect that I apply them 
least to the wound.” 

In this brief account of Lister’s work at Edinburgh mention 
must be made of one other innovation he made in surgical 
technique. This was the introduction of indiarubber tubing to 
allow the escape of discharge from a wound. The discharge 
started after an operation on an axillary abscess, and Lister 
took this measure when fever had developed owing to lack of 
proper drainage. It was a daring experiment, and so successful 
that the method was quickly adopted and is still in use to-day. 

It is not usiial for medical historians to mention the names of 
patients, but an exception must be made in this case. For the 
subject of Lister’s experiment was none other than Queen 
Victoria. 

Final Recognition 

While Lister was at Edinburgh he was visited l by many 
foreigners and few Englishmen. The address that was most 
conspicuous by its absence on the visiting-cards was London, 
where antiseptic methods were scarcely practised at all. True, 
they had been tried ; but few of the operators had seen Lister at 
work, and hardly any understood the underlying principles of 
the technique. Many, as has been said, thought antisepsis 
merely meant the use of carbolic acid, and left it at that. Others 
were still unconvinced of Pasteur’s theory of germs, and, as 
Lister said, “without this guiding principle many parts of the 
treatment wpuld be unmeaning . t . failure on the part of those 
who doubt or disbelieve it is therefore only what I should expect.” 

Then, in 1877, Lister was offered the Cha ir of Su rgery at 
King’s College, London! The news of tlp^^omtmenL met 
with much out-sppken criticism in th^a&jp&f;' and ih'fialijH , 
burgh seven hundred students signmZa petition imploring^ 
Lister to stay. But, much as he regr«£&a leaving Scotland, he 
knew which way his duty lay. LonApn must be OJijvincetj— 
not for* the sake of the surgeons, b\ri fcr the-palient^w^./^ 
were still dying of erysipelas, blood-pSikEggj^i. (gtff f 
gangrene. 
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Lister’s first address in London was on exactly the same lines 
as his first lecture in Edinburgh* He explained and demon- 
strated Pasteur’s theory of germs. The reception, however, was 
rather different. He was not speaking to students alone, and 
the eminent surgeons in his audience afterwards made it clear 
that they wanted more practical prooCihan that. 

• They soon got it. Where he could not convince by words 
Lister dispelled all doubts by his deeds. The sceptics watched 
him operating, saw the results, and were converted. The 
attitude of the more generous was well expressed by the 
greatest of them, Sir James Paget. While he was working at 
St Bartholomew’s one of his junior colleagues was a disciple of 
Lister’s, although a far less skilful surgeon* than Paget himself; 
and Sir James had the grace to say: 

... it makes me look back to thajt part of my life with remorse, 
and I may say that either through ignorance or inattention I had 
a mortality of which he could justly day he would be utterly 
ashamed. He has, ‘during all these operations, used antiseptic 
treatment thoroughly; and his success has been so great, in con- 
trast with my failures, that I cannot for a moment doubt its 
value. 

Later Years 

Lister remained at King’s College for fifteen years. In the 
latter part of his life he made several foreign tours, notably to 
France, Germany, Hungary, and America. He was created a 
baronet in 1883, and qther Ijonours followed. In # i8gi he was 
one of the founders of the British Institute of Preventive Medicine, 
in London, modelled on the Pasteur Institute in Paris, and 
later renamed the Lister Institute qf Preventive Medicine. In 
1893 he left King’s College, and in the same year he suffered a 
terrible loss in the death of his wife, Agnes, wfio had helped and 
encouraged him throughout his most difficult times. 

In 189^ «he became President of the Royal Society, a dis- 
tinction which he retained until 1900. In 1896, when htf retired 
from practice, he was elected President of the British Associa- 
tion; and e a year latter he achieved the distinction of being the 
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first representative of medical science to be raised to the peerage. 
He was awarded the Freedom of the City of Edinburgh in 1901 ; 
and in the Coronation Honours of the following year he was 
one of the original members of the newly instituted Order of 
Merit, and sworn a Privy Councillor at the same time. King 
Edward, who had just recovered after his famous operation 
for appendicitis, paid him a well-phrased tribute at the tim^. 
“Lord Lister,” he said, “I know well that if it had not been for 
you and your work I would not have been here to-day.” 

In the same year, at a banquet of the Royal Society given in 
Lister’s honour, the American Ambassador said, “My Lord, it 
is not a profession, it is not a nation, it is humanity itself which 
with uncovered head salutes you.” 

But his health was giving way, and the rest of his life he lived 
mainly in retirement. He di$d in 1912, at the age of eighty-five; 
and as the annual report of the Royal College, of Surgeons said, 
“His work will last for all time; its good results will continue 
throughout the ages; humanity will bless him evermore, and 
his fame will be immortal.” 

Appreciation 

It is impossible to exaggerate the importance of Lister’s 
work. Pasteur discovered the greatest single cause of disease; 
Lister armed humanity against it. The change that surgical 
practice underwent during his lifetime was nothing short of 
a revolution — so much so that the history of surgery is now 
generally divided into two distinct periods: before and after 
Lister. An itiea of the limitations*in the former period may be 
got from the words of Sir John Erichsen, a very distinguished 
surgeon under whom Lister worked in his early days in London. 
“The abdomen, the chest,* and* the brain,” asserted Sir John, 
“will be for ever shut from t^ie intrusion of the wise and humane 
surgeon.” • 

Reference has already been made to later improvements 
in aseptic methods. One of the most important "of these 
was the introduction of gloves for the surgeon to wear When 
operating. Sterilized cotton gloves were used at/ first, and in 



158 ^ THE ROMANCE OF MEDICAL SCIENCE 

1890 Professor Halstead, an American surgeon, introduced 
rubber gloves, which were quickly adopted by the profession. 
Another great innovation was the use of caps, gowns, and masks 
by the entire theatre staff. Gauze masks were first used in the 
Charing Cross Hospital in London in 1900. Methods of 
sterilisation, meanwhile, had undergone considerable changes, 
yhe use of chemicals was largely replaced by boiling, which is 
both surer and quicker, although sharp instruments are still 
sterilized in carbolic acid, as is catgut. Carbolic acid is no 
longer used on the patient’s skin; the normal preparation for 
operation consists of shaving, where necessary, followed by 
cleansing with surgical spirit and painting with iodine. Gauze, 
impregnated with flavine or some other mild antiseptic, is still 
the commonest dressing. 

The methods have been improved, but the principles remain 
the same. For the safety of the operating-table and hospital 
ward to-day all credit must go to Lister. 

So tremendous were the results of Liter’s work in antisepsis 
that his other qualities are usually forgotten. Chief of these was 
the fact that he was, above all, a first-class practising surgeon, 
and he made several notable contributions to general surgical 
technique. He also invented new instruments, and improved 
on the method of administering chloroform. 

But inevitably it is for his discovery of the antiseptic system 
that Lister will always be remembered. As a fitting epitaph, 
here is a verse addressed to him by one of his German followers, 
Stromeyer: 

Mankincfiooks grateful now on thee • 

For what thou didst in surgery, 

And Death must often go amiss 
By smelling antiseptic bliss. 
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I WAS and am a hero- worshipper, and Manson and Laveraij 
were my heroes. . . . Let the cup of gratitude flow over 
rather than be stinted.” 

Thus wrote Ronald Ross. His generous tribute gives us a 
glimpse of the character of this strange scientist who seemed to 
love the arts more than science, but surely loved humanity 
more than either. For it*vas love of humanity that spurred him 
to devote his life to one of the oldest riddles in the history of 
medicine — the problem of malaria. 

The Scourge of the Tropics 

Of all the diseases in the world probably none has caused 
more sickness and death than malaria. One reliable authority 
has gone so far as to estimate that malaria has been the direct 
or indirect cause of over one-half the deaths of all mankind 
throughout history. This cannot, of course, be proved; but it 
gives some idea of the extent of the suffering that has been 
brought about by this single disease. 

The fact that malaria is now regarded mainly as a tropical 
disease is in itself a triumph. For it was not always so; it has 
inflicted a heavy toll on Europe, and England itself has suffered 
some terrible epidemics. The Affcients knew it to their cost, 
and, of course, the Greeks had a word for it. They believed 
it had been brought to Europe from Egypt, where it was known 
to be widespread. Hippocrates wrote quite a lot about malaria, 
and he noted its* prevalence near marshes and its seasonal 
outbreaks. He and other Greek physicians studied the symp- 
toms and made careful case-notes, but there is nothing in their 
records <o suggest that they ever suspected its true c&use. Its 
importance in ancient history cannot be disputed, and ‘it. is 
regarded as more than probable that malaria was one of the 

*59 
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main factors leading to the decline of both the Greek and 
Roman civilizations. 

Hie Time-honoured Treatment 

Oddly enough, the correct treatment of the disease was 
established while the cause was still a matter of conjecture. 
cAt least three hundred years ago the Indians of Peru were 
treating their sick with a powder prepared from cinchona bark. 
How this first came to be brought to Europe is not precisely 
known. A legend subsequently sprang up round the alleged 
miraculous cure in 1640 of the Countess del Cinchon, wife 
of the Viceroy of Peru, and she was said to have introduced 
the drug to Spain; it is a good stofy, but probably untrue. 
All we know for certain is that it was about this time that 
European doctors first heard o£ cinchona bark, and that it 
was certainly used to great effect by Sir Thomas Sydenham 
in the malaria epidemic that ravage^ England in the same 
century. 

It was from cinchona bark that the alkaloid quinine was 
eventually extracted, and this was the only known treatment 
for malaria until very recent times. Chemistry has now given 
us others, synthetic preparations, the best known of which is 
mepacrine. This is used as a prophylactic as well as for ordin- 
ary treatment — that is, for prevention as well as cure. People 
going into regions where malaria is rife are dosed with 
mepacrine in advance, just as they might be vaccinated or 
inoculated. , 

Other drugs besides mepacrine have been synthesized, the 
most important of which was announced as recently as 
1945. This was paludrine, or, to give it its exact formula, 
N 1 - p - chlorophenyl - N fr * isopt opylbiguanide ! Paludrine was 
claimed to be more powerful than any &ther anti-malarial 
drug yet prepared, but it has siAce been challenged by 
two American wartime productions — chloroquin, or resochia, 
and the* compound known as SN 13276. Which of' the new 
drugs will prove most effective in the end has still to be 
decided.* 
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The Discovery of the Cause 

The word ‘malaria’ is a simple combination of two Italian 
words meaning ‘bad air.’ It was given this name because it 
was believed to be caused by the breathing of the unwholesome 
air given off by marshes. It was a natural assumption, bas<|d on 
the proved fact that the disease was commonest in marshy# 
regions. 

But malaria is not caught from a germ floating in the air. 
It is caused by what is known ns a parasite, a living organism 
which takes nourishment from the human body and giyes 
nothing in return. So far as we know this was not even suggested 
until 1846, when a seientist named Rasori formed the opinion 
that the disease might be caused by such a parasite which 
reproduced at fixed intervals, according to its species. Rasori 
could advance little evidence in favour of hjp theory, which 
was thus only a very good bit of speculation. 

In the following year the parasite of malaria was actually 
seen in the human blood without being recognized, by a 
pathologist named Meckel. Included in his observations was a 
description of the characteristic black pigment, or colouring, 
which always accompanies it. 

The credit for the real discovery of the parasite must go to 
the earlier of Ross’s two heroes — Alphonse Laveran. While 
serving in Algeria as a Medical Officer in the French Army, 
in 1878 Laveran definitely identified it as an animal parasite 
in the red corpuscles of the blood. Un<jer the microscope he 
noted the increase of pigment and, 1 most important of all, the 
appearance of tiny, wriggling, filament-like forms known as 
‘flagellae,’ on which the , whole course of Ross’s subsequent 
researches depended. * » 

Laveran’s discovery was {aken a step further by Camillo 
Golgi, one of a number ®f Italian scientists who were work- 
ing on the problem of malaria at the same time. # In 1886 
Golgi first differentiated between the two common types of 
the disease — tertian,, in which the fever occurs in cycle# of 
forty-eight hours, and quartan, where the fever recurs every 
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seventy-two hours. Golgi also noted that each bout of the 
fever came after an increase of spores from the parasite in the 
blood. 

The cause of malaria was discovered, but the problem was 
by no means solved. Now that it was blown that the disease was 
not brought by a germ carried in the air, but was due to the 
^ presence of a parasite in the blood, the question naturally 
arose — how did the parasite get there? 

The Role of the Mosquito 

The mosquito was under suspicion before anything was 
biown of the true cause of malaria, simply because where there 
was malaria, there were always mosquitoes. Thirty years before 
Laveran’s discovery Dr Josiab Nott, an American, gave it as 
his opinion that both malaria and yellow fever were transmitted 
by mosquitoes* He could not furnish much evidence in support 
of his theory, nor could Louis Daniel Beauperthuy, who later 
suggested that malaria was caused by the injection of a venomous 
fluid by mosquitoes, on the same lines as snake-poisoning. The 
theory was repeated by David Livingstone, who recorded in his 
Missionary Travels that “ African Fever,” as he called it, followed 
the bite of the insect. In his Narrative of the Expedition to the 
Zambesi he was more explicit, writing that “ myriads of mos- 
quitoes showed, as probably they always do, the presence of 
malaria.” 

But while the cause of the disease was unknown these theories 
were only good guesses. And from the writings of the Hindu 
physicians of the fifth century it would seem that the same 
guesses had been made a very long time before. It was only 
after Laveran’s discovery that any. real scientific theory could 
be advanced. 

The first to put forward suejh a theofry was an American 
named King, who published in *883 nineteen reasons for 
assuming that malarial poisons were brought from marshes by 
mosqiiitoes, and passed to human beings through '<heir bites. 
•In the following year Laveran himself declared his belief in the 
mosquito theory, although he again could offer little fresh 
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evidence. Robert Koch, who was investigating malaria at the 
same time, worked on the same theory, but without practical 
success. So it was left to the other of Ross’s two heroes, 
Patrick Manson, to expound the theory which, in Ross’s 
own modest words, “so accurately indicated the true line 
of research that it has been my part merely to follow its 
direction.” 9 

Manson’s interest in malaria sprang from his own discoveries 
in connexion with another tropical disease, elephantiasis. 
This also is caused by a parasite in the blood, known as filaria; 
and in 1877 Manson proved that it was conveyed from one 
human being to another by the mosquito. Laveran’s discovery 
that malaria also was caused by an animal parasite naturally 
led Manson to consider the possibility of a similar means of 
transmission. Before the details of his theory are given, however, 
something must be said about the man who finally proved its 
truth. 

» 

Ronald Ross 

Ronald Ross became a doctor against his own inclinations. 
Born in Almora, in India, on May 13, 1 857, as a youth he showed 
a marked artistic bent; and had it not been for the influence of 
his father, an Army General, it is doubtful if he would ever 
have taken up medicine as a career. Never was parental 
guidance so strongly vindicated ! 

He began his studies at Bart’s in 1874, and was undistinguished 
as a student. He completed his training and gained his degrees — 
but still fourtd time to write poetry* and play the piano. Finally 
he came seventeenth out of twenty-two passes in the exam- 
inations for the Indian Medical Service, which he entered in 
1881. *• * 

Ronald Ross as «. young jpan was a problem. Of undoubted 
intellectual ability, he shewed such a diversity of interests that 
it must have seemed at one time as if he would never be any- 
thing bitf a brilliant dabbler. Apart from his interest in poetry 
and music, he wrote /lovels^devised original systems of shorthapd 
and phonetic spelling, studied mathematics and invented a new 
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system of geometry, and entered the realm of astronomy aijd 
philosophy. As he himself said, he needed several lives to 
satisfy all his varied ambitions; and in the next twelve years 
he gave every indication of satisfying none — frittering away 
his talents in a dilettante fashion, a square peg in a round 
holq. 

, The round hole, of course, was medicine, which as yet had 
no place on the agenda of his ambitions. 

This was the most significant fact in the life of Ross. It was 
no mere desire for scientific knowledge that impelled him to 
tackle the problem of malaria. The motives that eventually 
made him begin his researches sprang from a far nobler source. 
He was not interested in science for gcieece’s sake; medicine to 
him was not an end, but a means. Ever since boyhood he had 
been vaguely seeking the end: to do something for humanity. 
Ironically, it was only as a last resort that he turned to his own 
profession for the means. 

It was no chance clinical observation, but the sight of human 
suffering, that prompted Ross to start his great work. It was 
estimated that 1,300,000 people in India died of malaria every 
year, and an idea of the prevalence of the disease may be 
gained from the fact that this figure represented less than one 
per cent, of the total number infected. Of the 300,000 British 
troops in the country no less than 100,000 were admitted to 
hospital for malaria every year. It was the sight of the patients 
in the hospital wards that moved Ross to write: 

The painful facqs ask, can we not cure? t 

We answer, No, not yet; we seek the laws. 

So, after twelve years of routine duties in the I.M.S., he began 
to seek the laws in earnest. . * 

He could count on little assistance from officialdom. As a 
junior officer he was not encouraged to show initiative. Illus- 
trating the attitude of mind among officers in the Dominion at 
that time, he told a good story about how he once proposed to 
his* Adjutant in Bangalore that the tubs, in which mosquitoes 
were bseeding should be emptied. The Adjutant turned down 
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the proposal on the grounds that it would be 14 upsetting the 
order of nature”! 

As has been said, the starting-point of Ross’s research was 
Laveran’s discovery of the malarial parasite. News of this had 
reached India, and in 1892 Ross wrote to England for Laveran’s 
books. Meanwhile he was examining blood-specimens to tfy to 
find the parasite himself. He did not succeed, and at first he* 
was inclined to doubt the Frenchman’s conclusions. 

The Turning-point 

In 1894 Ross returned to England on furlough. On Ms 
arrival in London he did two things : arranged for the publica- 
tion of a novel he had wfitten, and went back to Bart’s to see 
what he could find out about malarial research. He was referred 
to Dr Manson, and in April oC that year began not only one of 
the most fruitful collaborations in the history of medicine, but 
a friendship that was destined to last a lifetime. 

At last Ross saw the malarial parasite*— in Charing Cross 
Hospital ! Manson showed him the various forms of the organ- 
ism in blood taken from a patient there, and Ross doubted 
Laveran no longer. Seeing his interest and enthusiasm, Manson 
began to tell him of his own theories. It was while the pair 
were walking down Oxford Street that the older man said casu- 
ally, “Do you know, I have formed the theory that mosquitoes 
carry malaria just as they carry filarise.” 

Dr Manson explained his theory more fully. He attached 
great importance to the fact that.* the lllament-like ‘flagellae’ 
emerged only after the blood had been taken from the human 
body. Nature does everything with a purpose; so the only 
reason for this appearance of these queer little organisms must 
be that the paras^fe was intended to continue its existence 
outside the human body. Bht how did the parasite get out of 
the body, and where was # its existence to be continued? The 
only answer to this, said Manson, was some bloodsucking insect. 
And since the parasite of elephantiasis was carried by a par- 
ticular species of mdsquito (the culex), it was reasonable tb 
suppose that the same might apply to malaria. 
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About the manner in which the parasite entered the human 
body Manson was less certain. He thong h t-the infectioa was. 
proba bbL carried by drinking- water,. .jwo^hich the mosquitoes 
had ^ied and^ hegf th eir par asites. He also suggested food might 
be contami nated in a. similar way . 

* Ross embarked for India again in March, 1895, 

tvas a changed man. He had found his mission in life at last, 
and his mind was made up. He could not rest until he had 
solved the problem of malaria. Indeed, he was so enthusiastic 
and impatient to start work that the ship had scarcely set sail 
before he began pricking the fingers of his fellow-passengers, in 
the hope of finding some of the parasites. This was a habit that 
clung to him, and when he landed irf Infiia he used the same 
method for getting specimens from the natives — at a cost of a 
rupee a prick! • 

Ross’s immediate aim was clear. He had seen the malarial 
parasite in the blood of a human being; now he wanted to find 
the same parasite in. the body of a mosquito. So as soon as he 
returned to duty at Secunderabad he started a private ‘mos- 
quito farm,’ obtaining his stock by capturing the insects and 
also breeding them from larvae. Meanwhile he studied the 
blood of malarious patients under a portable microscope of his 
own invention, and as soon as he detected a parasite he tried to 
persuade one of his own mosquitoes to bite the patient. For the 
first time he learned that mosquitoes can be shy when it comes 
to biting — or, as he put it, “as obstinate as mules.” Perhaps 
with good reason; for «jnce the mosquito had consented to bite, 
it was killed and placed under the microscope, for dissection 
and examination of its stomach, where Ross believed the para- 
site lived. # 

The difficulty, of course, was to find the species of mosquito 
that carried this particular parasite. There Ross was com- 
pletely in the dark. There are something like 2000 species of 
mosquitqes, and it might be any of the numerous varieties that 
hauijted malarious regions. The only thing to dc was^to go on 
trying till he found the right one. Ross realized this from the 
start, anfl he was undismayed by the magnitude of his self- 
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imposed task. But he was much less patient with the obstacles 
placed in his way by officialdom. As it was, he had to continue 
with his routine duties, and could only cany out his investi- 
gations in his spare time. He did not expect assistance from 
the authorities, but more than once he was moved to com- 
plain bitterly against what seemed almost like deliberate official 
obstruction. 

However his superior officers might frown on Ross’s ‘irregu- 
larities,’ one person at least never lost faith in him. In his 
regular letters of encouragement and advice Dr Manson made 
it clear that he regarded his friend’s work as of the very highest 
importance. He told Ross to consider himself as Sir Galahad 
looking for the Holy Grai^ 

The conespondence between the two scientists makes 
fascinating reading. There was nothing dry about Ross’s 
accounts of his experiments. However technical the subject, 
he was always human and often humorous. The following is an 
extract from a letter de*scribing his observations through the 
microscope of a free flagella in a drop of blood, and its reactions 
to what are known as phagocytes, which act as the policemen 
of the blood. It sounds a dull subject — but this was how it 
appeared to Ross: 

He [the flagella] brought up against a phagocyte and remained 
so long that I thought the phagocyte had got hold of him. Not a 
bit; he was not killed or sucked in; but kept poking him in the 
ribs in different parts of the body. I was astonished; and so, 
apparently, was the phagocyte. He kept at this for about a quarter 
of an hour* and then went away'acrosl two fields and went 
straight at another phagocyte. 

After he had been ’•watching for fifty minutes, along came a 
third phagocyte * * 

with his mouth open right Aid straight across the field, but had 
no sooner got near him -When the flagellum left his fallen foe and 
attacked the new one, holding on and shaking like a snake on a 
dog. Intone minute the third phagocyte turned sharp rdhnd and 
ran off howling !! I-^-I assure you. I won’t swear I heard hiyi 
howling, but I saw him howling. , 
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Ross was in' the middle of his work when the first major 
interruption occurred. There was a sudden outbreak of 
cholera in Bangalore, and he was transferred there for sanitary 
duties, which occupied him more than a year. He heard the 
news of the transfer with dismay, but eventually it proved less 
of a ^etback than it seemed at the time. The time was not 
pasted. It enabled him to gain unique experience of practical 
sanitation which was to stand him in good stead in later years, 
when he was working on the prevention of malaria. Also, 
although his research-work was interrupted, it was not broken 
off completely. He continued his examination of the various 
species of mosquitoes, and formed the conclusion that the culex 
variety was probably not the one he M r as Peking. In addition, 
he began to doubt the latter part of Manson’s theory — that the 
parasite was transmitted from th^ insect to human beings via 
drinking-water. As yet he could offer no proof, but he was 
becoming increasingly convinced that the parasite went back 
to man by the same way it had come out — through the bite of 
the mosquito. 

He finished his duties in Bangalore in 1897, and was granted 
two months’ leave. As a holiday resort he chose the most mal- 
arious jungle he could find, and, not unexpectedly, was him- 
self stricken with the disease. Judging from his remarks, he 
seemed almost pleased about it. He gave the parasite what 
he described as “a warm reception” by dosing himself with 
quinine, and then got out his microscope and calculated the 
number of parasites ii^ his own blood and the time they took 
to breed. * * 

When his leave was over Ross asked for an extension in order 
to continue his researches. It was, of course, refused, and he 
was ordered back to Secunderabad. As enthusiastic and 
energetic as ever, he continued h$£ investigations in off-duty 
hours right through the long, hot summer, until the month 
of August. f 

On thfc twentieth of that month Ross’s efforts we*® at last 
rejvarded, and for the rest of his life that* date was solemnly 
celebrated as ‘Mosquito Day.’ 
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The Culprit Discovered 

The morning of that memorable day was uneventful. Mos- 
quitoes were dissected as usual, with the usual negative results. 
At one p.m. Ross was on the last of the batch. He killed it, cut 
it open, and — » 

Within a matter of seconds he knew that his search was at a» 
end. There, in the muscle-fibres in the tiny stomach-walls of 
' the insect, were the cells of the parasite — not only the cells, 
but also the unmistakable black pigment with which he was 
so familiar. His quarry had been tracked down. The carrier 
of the malarial parasite was at last identified — as the species 
of mosquito known ’as • anopheles,’ a Greek word meaning 
‘ harmful.’ 

To-day the anopheles mosquito is notorious. Its graceful, 
slender body, its dappled wings, its peculiar attitude in standing, 
with its body in one straight line at an angle to the surface on 
which it is resting — this is the description, that has been more 
widely circulated than that of any other criminal, ‘wanted’ — by 
the medical police. Not all the anopheles family carry the 
parasite, however, as Ross later discovered; and it must not be 
forgotten that it is only the female of the species that carries it 
at all. 

In his description of the d iscovery Ross wrote- .“.Xh&.Angel- 
qf Fate fortunately lai d h is hand on my head.” It has been 
described By smaller minds as yet another of science’s frequent 
‘accidents’ — an accident by whiclj the scientist, after years of 
unrewarded ‘investigation, after the dissection and examination 
of something like a thousand mosquitoes’ stomachs, at last 
discovered what h«?had been looking for all the time ! 

Ross’s first action was to lubnlit specimens to his two heroes, 
Laveran and Malison. Thfen he got back to work — but the 
problem was not yet solved. He had tracked down the guilty 
anopheles, but he still had to find the truth about the manner 
of transrafission of the parasite. True, he was more than half- 
way. Now, for tha first time, he could sec the mysterious 
flagella in its true colours — as a male sperm of the 'malarial 
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organism, wriggling about in the mosquito’s stomach in search 
of a female cell to fertilize. 

Ross -had discovered the identity of the carrier, and he had 
traced the progress of the parasite from the human blood to the 
stomach of the mosquito. The question that remained to be 
solvedfwas how it was conveyed to another human being. Was 
as Manson thought, by means of drinking-water? Or was it 
by the insect’s bite? 

And just as Ross was beginning to seek the answer to this 

question, he received the following order: 

“Under instruction from Command Headquarters, Bombay, 

Surgeon Major R. Ross, I.M.S., will proceed immediately to 

Bombay for military duty.” « « 

Ross had put up with a lot, but this was too much. He 

protested, told the authorities ho\v far he had got with his 

researches, and begged to be granted facilities to complete his 

work. The answer to his application is memorable. It read: 

“I don’t understand what this officer means. He was sent to 
« 

this Command by H.E. the C.-in-C., and there he will remain 
until H.E. orders him away.” 

In December of the same year Ross’s account of his discovery 
was published in the British Medical Journal , while the discoverer 
himself was languishing in Kherwara, a tiny station isolated in 
the wilds, devoid of the malarial specimens that he so urgently 
needed. The injustice of this cavalier treatment angered 
Manson, who at once set to work in London to get the decision 
reversed. He was now # workirig at the Colonial Office, and by 
his influence he finally managed to get Ross’s base heard. 
| Thus in the following January his friend was ordered to Cal- 
| cutta for full-time research. This time, howefer, the authorities 
Ka3~g6ne to the other extreme} he ’was ordered to investigate 
not only malaria, but another tropical disease, the mysterious 
kala-azar, as well — and given six months’ for both tasks! It 
was very flattering, as Ross drily observed, but an unfair burden. 
He asked 4 !© be relieved of research- work in connexion ^vith the 
second disease, but to no avail; the best he could do was to get 
permission to tackle malaria first. 
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It was in Calcutta that Ross administered the death-blow to 
the second part of Manson’s theory. In the absence of suitable 
human malarial specimens he continued his work on a similar 
parasite found in birds, which had been discovered by a scientist 
named Danilewski as long ago as 1885. Ross was interested 
only in the part of the parasite’s life-history that was spent in 
the mosquito, and by following the various changes under* 
gone in the stomach-wall he finally traced the progress of 
the parasite via the salivary gland to the mouth. It was as he 
thought; the parasite went back to man by the same way it 
had left him — by the bite of the mosquito. “Men and birds 
don’t go about eating dead mosquitoes,” he wrote to Manson. 
“No, Nature is far too clever for such an attempt. She brings 
the mosquito (and the infection) straight to the man or 
bird and puts it nicely into .his blood, so as to give it every 
chance.” , 

As a proof of this Rqss fed mosquitoes on sparrows already 
diagnosed as malarious. After a week tfie parasites were in 
evidence in the salivary glands of the insects, which were then 
allowed to bite healthy sparrows. After another week the 
blood of the latter was examined, and out of twenty-eight 
birds used for the experiment twenty-two were found to be 
infected. 

“Hence I think I may now write Q.E.D.,” Ross told 
Manson, “and congratulate you on the mosquito theory 
indeed.” 

And to La^veran he wrote : , % 

“Will you permit me to conclude with an expression of 
satisfaction that, after three years’ labour, I am at last able to 
make this announcement to you, who not only originated our 
correct knowledge of this subject, but from the first divined 
that the mosquitoes connected with the propagation of these 
parasites.” * 

Laveran’s congratulations followed quickly; and it was 
Manson’^ honour to announce his colleague’s discovery to the. 
British Medical Association in July of that year. 4 » 
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The Final Proof 

It was always a sore point with Ross that he did not have the 
chance to be the first to demonstrate the true facts about 
malaria in human beings. He was prevented from doing so 
only because he was kept on research on kala-azar, and it fell 
tb other scientists to work out the life-history of the human 
malarial parasite. This was achieved by a team of Italians led 
by Giovanni Grassi in the same year — but after the publication 
of Ross’s work on the parasite in birds. 

It was unfortunate that these Italian scientists omitted to pay 
due acknowledgment to the results of Ross’s researches, of 
which they must have availed themseflveS, as their own work 
was merely the logical conclusion of his original discoveries. 
As Manson said to Ross, “You have forged the key, the others 
must take the trouble to open the door.” 

Ross, however, was less tactful. H/i protested vigorously 
against what he termed “scientific piracy” — and was duly 
reproved by the British Medical Journal . There was some con- 
troversy on the matter, from which Ross, supported by Manson, 
Lord Lister, and Robert Koch, finally emerged victorious. 
That his grounds for complaint were justified is not in doubt, 
although it has been suggested that the unpleasant dispute might 
have been avoided had he been less outspoken. But it would 
be difficult to blame a man who was himself so scrupulously 
careful to acknowledge the work of other scientists. 

Although Lord Lister, the*i President of the Royal Society, 
was one of the first to acclaim Ross’s discoveries, it was some 
time before they were generally accepted. The ‘bad air’ theory 
died hard; and it disappeared only in 1980, when Manson 
supplied proof too conclusive to be questioned. He arranged 
fdr two British doctors to go to It&y and live throughout the 
malaria season in a mosquito-proofed hut in the Gampagna, 
near Romer At the end of the season they were both in perfect 
health. At the same time Manson proved the converse by 
importing infected mosquitoes from Italy and allowing them 
to bite twb volunteers, both healthy young men who had never 
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suffered from the disease. Both contracted malaria, fortunately 
without any serious results. 

The name of the first of these volunteers for the cause of 
medicine was P. Thorburn Manson, the son of Dr (afterwards 
Sir) Patrick Manson. 

Ross*s Later Work * 

• 

It has already been seen that Ross’s first interest in malaria 
sprang from his heart rather than his head. If further proof of 
his humanitarianism were needed it would be sufficient to 
point to his career after he had achieved his aim. Haying 
found the cause of the disease, it did not take him long to decide 
upon the only effeejiv^ remedy. Man could never be com- 
pletely protected against mosquito-bites; anopheles mosquitoes 
were too numerous to be wiped off the face of the earth; 
therefore the only solution lay in the systematic removal of 
their breeding-grounds. In two years, said *Ross, an efficient 
sanitary service could Aamp out malaria in every city and large 
town in the tropics. But he did not leave ft at that; temporarily 
abandoning the microscope, he devoted his energies to the 
study of preventive measures. 

In 1899 he retired from the I.M.S. and took up a post at the 
Liverpool School of Tropical Medicine. In the summer of the 
same year he went to West Africa — notorious as the ‘White 
Man’s Grave ’ — to see the sanitary situation for himself. He made 
certain recommendations to the authorities there, but after his 
return to England it became clear that they were not being, 
implemented. Two years later,* therefore, he organized a 
private expedition, consisting of himself and one assistant, and, 
equipped with pick-axes, shovels, oil, cement, and creosote, 
returned to West Africa t* show the local authorities how it 
should be done, whether tlgey wanted to know or not. “It was 
sanitary Bolshevism,” he.wrote gleefully. 

In the following year Ross was invited by the French Suez 
Canal Company to undertake a similar mission to Ismailia, in 
Egypt. He accepted, and as a result of his work the incidence of 
malaria in that town dropped from 1551 in 1902 to njl in 1906. 
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Ross remained at Liverpool till 1912, and it is pleasing to 
know that his work did not pass unrewarded. He was elected 
Fellow of the Roy aj_SQcie ty in^ njo 1 , awarded the Nobel Prize. 
for Medicin e ir Lip o2. and knighted in jqi 1 . During the War 
of 1914-18 he was given the post of Consultant in Malaria, and 
he w^ent with the R.A.M.C. to Egypt, Gallipoli, Salonika, and 
Jtaly. For these services he was awarded the K.C.M.G. But 
the recognition that must certainly have pleased him more than 
any of these honours was the foundation in 1926 of the Ross 
Institute and Hospital of Tropical Medicine. 

I However hard he had to work on medicine, Sir Ronald never 
I lost his early interest in the arts, especially literature. Apart 
i from his famous memoirs, he published* poems, novels, plays, 
and critical prose, as well as books on mathematics. ^ 

He died in September 193 2. No more fitting epitaph could 
be found than the words of The fames obituary notice : 

“He slew the dragon and delivered mankind from immemorial 
bondage^ *' 

The Results 

It would be idle to pretend that Ross’s hopes have' been 
anything like fulfilled. Much has been done, but more remains 
to be achieved. To-day it is estimated that over 800 million 
people, or over one-third of the population of the world, suffer 
from malaria; while the annual death-rate from the disease 
still amounts to approximately three and a half million. These 
are terrible figures. 

Ross was to some extent justified when he ‘ascribed the 
failure to wipe out malaria to official slowness and unwilling- 
ness to spend public money. Even so, heenust have realized 
the enormous difficulties in securing co-operation from native 
populations. In Europe malarial control has»proved remarkably 
effective, and the same applies to other territories under Euro- 
pean administration or influence. Hong Kong and Singapore 
are good examples; and in Palestine, Jewish immigrants who 
settled in the most malarious districts of, the country to-day 
enjoy a Jar greater freedom from the disease than the native 
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Arab communities. But in the larger territories of West Africa 
and India sanitation is only in its infancy. Swamps have been 
drained, pools covered with oil, and ponds stocked with fish 
that feed on the mosquito-larvae; the discovery by Dr G. C. 
Ramsay of the anopheles mosquito’s need for sunshine has been 
followed up by the planting of thousands of miles of hedges to 
screen off breeding-grounds; but the widespread practice of 
flooding fields for irrigation is a tremendous obstacle to really 
effective control. 

The most spectacular result of Ross’s work was in the con- 
struction of the Panama Canal. Ferdinand de Lesseps, faipous 
for his achievement of the Suez Canal, tried to cut a similar 
waterway at Panama, Jbut gave up the project owing to the 
prevalence of the twin mosquitQ-borne diseases of malaria and 
yellow fever. It was the American W. C. Gorgas who organized 
the sanitary measures that finally enabled the canal to be 
constructed, and when it was completed (in 1914) the area 
was practically cleared of both diseases. Gorgas did not 
forget to give credit where it was due. “It seems to me 
not extreme,” he wrote to Ross, “to say that it was your 
discovery that enabled us to build the canal on the Isthmus 
of Panama.” 

The most recent advance in malarial prevention is the use 
of the new chemical known as D.D.T. (dichlore diphenyl 
trichloroethane), which has the effect of paralysing the jaws of 
mosquitoes so that they cannot bite. It was used with great 
success by the Fourteenth Army^in tfye Burma Campaigns oL* 
the War 0^1939-45. 

Malaria the Medicine ! 

A note must be added alJout'a very strange aspect of malaria. 
It is difficult to*imagine Ithat any good could come from a 
disease with such a record; yet malaria itself has been effectively 
used in the treatment of other diseases. It was Dr Jauregg, of 
Vienna,* who observed that certain chronic mental Conditions 
showed improvement after attacks of malaria; and the disease 
was subsequently induced by means of injection, .and then 
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treated with quinine in the usual way. Good Results were 
achieved, especially with cases of general paralysis. The cause 
of this phenomenon was later interpreted as the effect of the 
high temperature produced by malaria, rather than the disease 
itself, and treatment was modified accordingly. 
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THE GOLDEN AGE 

F OUR chapters of this book have been devoted to the* 
discoveries of the nineteenth century, yet the story of 
this Golden Age of medicine is still not complete. So 
great was the progress of the science that it would need a whole 
volume to cover the period adequately. The present chapter, 
therefore, is intended to give just a brief outline of some of the 
main advances that havewiot already been covered. 

* 

Surgery , 

The discoveries of Lister inevitably dwarf every other advance 
in surgical practice, but the work of his predecessors, as well 
as that of his followers, demands consideration. Chief among 
the former were two Scotsmen, both of whom have already been 
mentioned: Robert Liston and James Syme. 

Liston and Syme were friends and colleagues as young men, 
and for some time they worked together and helped each other 
with their cases. Apart from a passionate interest in surgery, 
however, they had little in common. Liston was six feet tall, 
well built, with tremendous muscular strength; Syme, small, of 
less than average physique, looked insignificant beside him. 
The difference went further than ^:hat.* Liston, was brusque 
in manner, impatient, ever sure of himself, while Syme was 
quieter and more thoughtful. It was not surprising that 
such a difference sftould lead to a quarrel, which was to be 
dragged on for seventeen yeals, b&t happily ended in a complete 
reconciliation. * • 

This quarrel was no doubt prolonged by the surgeons’ 
respective supporters, for it was an obvious temptation to lesser 
men to trfke sides in this struggle between the two "greatest 
surgeons of the day.* Liston was of the type that wins quick 
popularity. He openly gloried in his physical strength, and 
m 177 
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his skill in the operating-theatre became almost legendary. He 
used the knife quickly and surely, and was never at a loss to 
improvise. He scorned such adjuncts as the tourniquet, claiming 
that his left hand was good enough to stop the flow of blood 
while his right hand performed the operation ! 

If Liston was naturally popular, Syme was the sort of man 
► who commands respect. Like his son-in-law, he was careful and 
therefore tireless in his efforts. He took a longer view of surgery 
than Liston did, aiming at a permanent improvement in 
technique rather than individual achievements. He preferred 
the considered judgment to the swift decision. But when it 
came to action he worked quickly and surely. Although less 
spectacular than Liston, he never undervalued the importance 
of speed in operating. The anaesthetic was yet to be discovered ; 
incisions had to be made in the flpsh of a fully conscious patient, 
and then every second was sheer agony. Professor Syme also 
spent more time in lecturing and writing papers; and his friend 
and assistant, Dr John Brown, the author of Rab and His Friends , 
summed up his three activities: u he never wasted a word, or a 
drop of ink, or a drop of blood.” 

Lister made the methods of all his predecessors look crude 
by comparison, and Liston and Syme could not be excepted* 
Had they been born in the antiseptic era there is no doubt that 
their results would have been incomparably better. When one 
considers the conditions under which they worked the marvel 
is that they achieved so much. Each of them performed opera- 
tions that had previously bfen regarded as impossible, and their 
contributions to surgery were great. 

Mention must also be made of the greatest of the London 
surgeons of this time — Sir James Paget, f/ho has been noted 
only as an early opponent and subsequent supporter of Lister’s 
antiseptic method. He was a fine burgeon, !t great teacher, and 
deserves to be remembered most fonJiis discovery of the terrible 
bone-disease named after him. A full account of his life and 
work. And that of his London colleagues, unfortunately lies 
Qut&ide the scope of this book. 

After -Liston, Syme, and Paget came Lister, and all subsequent 
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surgery of any importance was based on the antiseptic method. 
Part of the story — the gradual trend to aseptic conditions — has 
been told; the other part concerns the introduction of operations 
hitherto too dangerous to be attempted, and the consequent 
growth of specialism within surgery. 

The abdomen was the first part of the body to be expjored 
in this new era, and it was characteristically one of Lister’s, 
German followers, Theodore Billroth, who was prompted by the 
Englishman’s discoveries to make medical history by removing 
a cancer of the stomach. Billroth introduced several other new 
operations, notably on the intestines. The problem of appen- 
dicitis, meanwhile, was being investigated afresh, especially in 
the United States. It wag an American surgeon who performed 
the first successful appendicectomy, or removal of the appendix; 
^nd the operation gained considerable attention in England 
when Sir Frederick Treves removed the same organ from King 
Edward VII in 1902. 

Another ‘forbidden territory’ before Lister was the brain. 
In 1884 Lister’s nephew, Sir Rickman Godlee, first removed a 
tumour from the brain, and three years later a tumour was 
successfully removed from the spinal cord. A new branch of 
medicine had arisen, to be known as neurological surgery, or 
simply neuro-surgery. 

The thyroid gland was excised; bones were plated; a radical 
cure was found for inguinal hernia; the gall-bladder was 
removed — these, and many other operations that the previous 
generation had deemed impossible^ wer^ performed safely and 
surely . . . th’anks to Lord Lister. 

Famous Physicians 

To include all the important physicians of the century in this 
chapter is impossible. Th® steady progress made since the 
Renaissance was greatly accelerated, and famous doctors were 
practising all over Europe and in America. As with the surgeons, 
therefore,^ selection must be made; and it is suitable to confine 
this to three very distinguished physicians who all worked ft 
the same hospital — Guy’s, in London. » 
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What Liston and Syme were to surgery, so were Bright and 
Addison to medicine — except that there is no record of their 
ever having quarrelled. Each secured a permanent place in 
the annals of medical science by the discovery of an important 
disease; and to-day Bright’s Disease and Addison’s Disease hold 
honoured places in every medical text-book. 

, Both graduated at Edinburgh — Richard Bright in 1813, and 
Thomas Addison two years later. Bright had a strong inclination 
for travel — as a student he joined in an expedition to Iceland 
which nearly cost him his life. After obtaining his degree he 
toured the continent, and recorded his observations in a travel- 
book which he himself illustrated. He was interested in nearly 
everything, and it was not till later, that he devoted his full 
energies to his profession. Nevertheless, he was only thirty-one 
when he was appointed assistant physician to Guy’s. 

By this time Addison had come to the famous hospital, and 
his ability quickiy attracted attention. When, four years later, 
Bright was promoted to full physician,* he was succeeded in his 
former appointment' by his junior colleague. The pair did much 
of their work together, and they collaborated to write a book 
called The Elements of Practical Medicine , which contained, among 
other things, the first correct account of appendicitis. 

While they pooled their ideas in this work and shared the task 
of lecturing on medicine each was making his own individual 
contribution to the science. Most of Bright’s work was connected 
with the investigation of the kidneys, and it was as a result of 
this that he discovered the disease that bears his name. Thanks 
to his literary style and gift tor art he was able to efirich medical 
literature with a number of books and papers that were to 
prove of tremendous importance to succeeding physicians. 
Bright’s Disease, of which nephris is the most usual form, is, 
after heart disease, the commoiitst cause* of death in Great 
Britain; and it was recendy described as the “most important 
medical problem of the day.” 

Addidbn, meanwhile, specialized mainly on diseases of the 
qhe§t, although the disease that wa’s named after him concerned 
the suprarenal gland. His own name for it was “Bronzed 
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.Skin,” on account of its most striking characteristic, and his de- 
scription of its discovery tells that he “stumbled upon” it while 
investigating anaemia. Actually, as a result of these researches 
he had the honour of giving his name to two diseases, although 
the other of these, ‘Addison’s Anaemia,’ is now more generally 
known as pernicious anaemia. » 

In 1837 Addison was raised to the same level as Bis colleague* 
by his appointment to full physician. Bright retired in 1843, thus 
bringing to an end one of the greatest partnerships in medical 
history, which had lasted unbroken for over twenty years. 
Addison rematined at Guy’s for a further seventeen years. Thten, 
despite a deputation from his students begging him to stay, his 
health forced him to resign his post. He died in the same year; 
and it was some time before the* importance of his work was 
fully realized. » 

The third of the great physicians associated, with Guy’s was 
Sir William Withey Gull. Born in 1816, the son of a barge- 
owner, he educated himself as a pupil-te,acher and went to 
Guy’s as an apprentice at the age of twenty. Four years later 
he was a Bachelor of Medicine, and in 1846 he took his doctorate. 
From being appointed lecturer this one-time apprentice rose 
eventually to full physician, attended the Prince of Wales for 
typhoid fever, was made a baronet, and left over £300,000 
when he died. 

Gull made no striking discoveries. He was a clinician rather 
than a scientist, and it was in the treatment of disease that the 
value of his work lay. It was he wh* started the crusade against 
the indiscriminate administration of drugs that was in vogue at 
the time. “There is a belief amongst the poor,” he said, “that 
disease is caused by Providence and is cured by drugs.” But it 
was not the ignorance of the|poor that angered him; it was the 
way in which that ignorance was traded on. “Whilst you put 
up a public house at one*end of your street and a provident 
dispensary at the other,” he said caustically, “how can you 
expect your people to be healthy?” He did not spare his pwn 
profession. On one Occasion, when called in by another doctor 
for consultation, he made a rapid diagnosis of hearf-disease; 
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the doctor, who doubtless had heard stories of Gull’s acid tongue, 
hastened to apologize for having overlooked the clinical signs. 
“Never mind, it is just as well,” was Gull’s scathing reply; 
“for if you had detected it, perhaps you might have treated it ! ” 

Gull laid down three main rules for the treatment of disease. 
First' and foremost was rest; second, the careful and sparing 
administration of such drugs as were really useful; and finally, 
good nursing. “Nursing,” he asserted, “sometimes a trade, 
sometimes a profession, ought to be a religion.” 

Few modern physicians would find much to disagree with in 
Gull’s principles. 

Claude Bernard • • 

The son of a vine-grower, Claude Bernard started life as an 
assistant in a chemist’s shop. He was an ambitious lad, however, 
and while still in his teens composed a vaudeville comedy, 
La Rose du Rh6ne. This brought him .some local fame and a 
little money. Encouraged by his success, he wrote a full- 
length play, gave up his job, and went to Paris to make his 
fortune. . 

Things did not turn out quite like that, however. The 
eminent critic who read his play told him gently but firmly that 
he might do better as a doctor than as a dramatist. Claude took 
his advice, and medicine was the richer. Twenty years later he 
became the first Professor of Physiology at the Sorbonne 
University; ten years after that he successfully asked Louis 
Napoleon for a research laboratory; and when he t died, at the 
age of sixty-five, he was the first French scientist to be given a 
State funeral. 

Bernard is best remembered for his exposition of the “experi- 
mental method,” in which he faid town a set of principles that 
are still accepted as the basis of meaical research. One, at least, 
of his ‘sayings must be quoted: “When entering a laboratory 
one shoqld leave theories in the cloakroom.” 

It js to Claude Bernard that we ovye the basis of our knowledge 
of the digestive system. In his time the prdeess of digestion was 
thought fo begin and end in the stomach. Bernard proved the 
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error of this theory. “Gastric digestion,” he wrote, “is only a 
preparatory act.” He traced digestion to the intestines, and 
showed that the biggest share in the process belonged not to the 
stomach at all, but to the secretion of the pancreas, or sweet- 
bread. 

Most of his experiments were performed on animals, which 
he obtained as best he could. The animals did not always share* 
his interest in the experimental method, and were ever on the 
look-out for a chance to escape. So it was that on one occasion 
he had to face the wrath of no less a personage than a police 
inspector, whose dog had found its way home with a piece. of* 
Bernard’s apparatus in its abdomen. Happily the scientist was 
able to remove the offending apparatus, and as the dog was 
none the worse for its adventure he managed to mollify the 
inspector even to the point of .friendship. 

One of Bernard’s greatest discoveries was glycogen, or 
animal starch — the fuel on which the body depends for its heat 
and energy. This led him to a theory that altered the whole 
face of physiology. The body, he showed, 'could build as well 
as destroy; it was not just a 'bundle of organs,’ each with 
independent functions, as had for so long been believed. 

Although recognized by his fellow-countrymen, Claude 
Bernard was a prophet without honour in his own family. His 
wife, more worldly than he, did not understand why he would 
not turn his brains from the laboratory to the more lucrative 
private practice. In the end she left her husband, taking their 
two daughters with her, and Clause spent the rest of his life * 
alone save for a housekeeper. His friends were not numerous; 
but the few he had esteemed him highly. And the greatest of 
these was Louis Pasteur. 

A New Science * 

Erasistratus of Alexandria is believed to have been the first 
to suggest a difference between sensory and motor nerves, and 
Galen of # Pergamos \yas the discoverer of the sympathetic 
nervous system. But it was Charles Bell of Edinburgh Whp 
founded the science of neurology. • 
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' Bell began his career as an anatomist, and he was the first 
man since Leonardo da Vinci and Vesalius to appreciate the 
true relation between anatomy and art. As a student under his 
brother, John, he began to publish illustrated books on the 
subject; and when he came to London at the age of thirty it was 
as an artist rather than as a Member of the College of Surgeons 
,of Edinburgh that he achieved renown. 

He took a house in Leicester Square and taught anatomy to a 
mixed audience of students in medicine and art. The artists 
were in the majority at first, but after a few years he began to 
. arouse interest in medical circles. In 1814 he was appointed to 
the staff of the Middlesex Hospital, and in the following year 
he went to Brussels to help to deal wi^the casualties from the 
battle of Waterloo. There he operated for fifteen hours a day, 
until, in his own words, he was “powerless with the exertion of 
using the knife.” 

Meanwhile, hft anatomical studies had led him to explore the 
structure of the brain. In 1807 he had published his famous 
Idea of a New Anatoify of the Brain, which was the starting-point 
of his later researches in the workings of the nervous system. 
“What I hope to prove,” he said, “is that there are two 
great classes of nerves.” He proved this beyond all doubt; 
and on his discoveries is based the whole of the science of 
neurology. 

The nervous system may be likened to a modern telephone 
service. Incoming calls represent the sensory nerves — those that 
convey messages, mair^y from the skin, through the spinal cord 
to the brain. Outgoing calls represent the motor ilerves — those 
that convey orders from the brain, again via the spinal cord, to 
the muscles. The telephone exchange, of course, is the symbol 
for the brain and spinal cord, which together form what is 
known as the central nervous systtan. * 

Bell, discovered a great deal more^han these vital facts. He 
made an exhaustive study of the nerves in all parts of the body, 
and coimfiunicated his findings in papers read to the Royal 
Society. These were later given a permanent form in his book 
The Nervous System of the Human Body. His fame spread, and when 
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he visited M. Roux in Paris, the French professor dismissed 
his class by saying, “ C'est assez, messieurs; vous avez vu Charles 
Bell!" 

The next major contribution to the study of the nervous 
system was made by a physiologist named Marshall Hall. 
Another Edinburgh student who achieved success in Lcyidon, 
his fame would have been secure if only for his work in stamp- 
ing out “the slaughterous practice of blood-letting” — a form 
of treatment that boasted a pedigree of over thirty centuries. 
He defined the lancet as a “minute instrument of mighty 
mischief.” . m 

But it was the discovery of what is known as the reflex action 
that was Hall’s greatest^chievement. He began his researches 
at the age of forty-two, and, accprding to his own calculations, 
spent 25,000 hours of his sj^are time on it. His patience was 
well rewarded. To return to the illustration of the telephone 
service, a reflex action may be compared with the automatic 
dialling-system. The message is still carried by the sensory 
nerve, but only as far as the spinal cord; “there it is short- 
circuited to the motor nerve, which carries orders to the 
muscles without any instructions from the brain. A reflex action, 
therefore, is spontaneous and involuntary. A good example is 
the reaction to a pin-prick in the sole of the foot. A sensory 
nerve conveys the news to the spinal cord, and without further 
ado a motor nerve carries back instructions for the foot-muscles 
to contract, thereby removing the foot from danger. The whole 
process takes only about one-thirtj^th of a second. « 

Later in' nis career Marshall Hall performed a great service 
to humanity by originating the method of artificial respiration 
that has saved thousands from death by drowning. 

Charles Bell and Marshall 'Hall laid the foundations of 
neurology, and th£ir work was carried a stage further by Claude 
Bernard. The Frenchman discovered the vasomotor nerves, 
which are largely responsible for the regulation of the supply of 
blood to the various parts of the body. *' 

These three discoverers ‘were anatomists and physiologists, 
and so far only the structure and functions of the nervous 
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system had been considered. The study of its diseases fol- 
lowed. Foremost among the early neurologists were two 
other Frenchmen, Guillaume Duchenne and Jean-Martin 
Charcot. 

Duchenne was born in Boulogne-sur-mer in 1806, the son of 
a sea-captain. His father wanted him to be a sailor, but he 
made up his mind about his career while still a boy. At the age 
of nineteen he went to study in Paris, one of his first teachers 
being Ren6 Laennec. He was a Doctor of Medicine at twenty- 
five, and he set up in practice in his home town. About this 
lime the recently discovered Faradic current was coming into 
vogue for the treatment of chronic rheumatism, and Duchenne 
saw in this a means for studying the*fiormal action of the 
muscles. He became so absorbed in these new researches that 
he eventually gave up his practice*and, at the age of thirty-six, 
took his battery to Paris, where he spent the rest of his life on 
this study. He had no official appointment, and wandered in 
and out of the hospitals in a most unconventional way. At the 
age of sixty-one he published the results of his work in a book 
entitled Pkysiologie des Mouvements. He made the important 
observation that muscles do not act singly, but in groups, and 
this and other discoveries enabled him to describe several 
muscular diseases that had never before been diagnosed. He 
died in 1875, largely unrecognized; and it was some years later 
when the value of his work was appreciated. 

More famous than Duchenne was Jean-Martin Charcot, 
•whose wbrk also was done* in Paris. In 1862 CJiarcot was 
appointed Physician to the Salpetri&re Hospital, which he 
finally made the first neurological centre in the world. Charcot’s 
main work was on hypnosis, which he regardJd as an artificially 
created hysteria. He and his J>upj^s were largely responsible 
for the establishment of neurology as a Separate medical 
specialty. * 

The Magic Camera 

“ Possibly even, by the concentration of electrical and other 
lights, we may render many parts of the body, if not the whole 
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body, sufficiently diaphanous for inspection by the practised 
eye of the physician or surgeon.” 

The man who made this prophecy was Sir James Young 
Simpson, who died in 1870. In 1895 the X-ray was discovered. 

The discovery was made by one man, and it was, for once, a 
true accident. That does not excuse the strange assortment of 
legends that persisted long afterwards, whose only* aim seemed 
to be to belittle the achievements of the discoverer. Most popu- 
lar of these was the ‘key and book’ story, which ascribed the 
discovery to the result of a photographic plate being accidentally 
left under a book in which a latch-key was used as a bookmark* 
There is not a word of truth in the story, and the real facts are 
as follows. * % 

The X-ray was discovered by* Wilhelm Conrad Rontgen, a 
German physicist, on November 8, 1895. Rontgen was fifty 
years of age at the time, and he had held the^ Chair of Physics 
at Wiirzburg for the preceding ten years. He was a research- 
worker as well as a lecturer, and his investigations were concerned 
with the cathode ray. He was experimenting with a Crookes’ 
tube, * observing the effect of sending an electrical discharge 
through a high vacuum. On the day in question he was working 
in a perfectly dark’ room, and his tube was completely covered 
with black cardboard. Switching on the current, he was 
suddenly aware of a bright light shining in the room, a short 
distance away from where he was working. He stopped his 
experiment, and found that the glow was coming from a small 
piece of paper coated on one side with barium platino-cyanide, . 
which happened to be lying near the Crookes’ tube. He switched 
off the current, and the light disappeared. 

“What did you think?” he was asked later. 

“I did not think. I investigated,” replied the scientist. 

There was nothing accidental about Rontgen’s subsequent 
discoveries. Some hithertb unknown rays had passed through 
the black cardboard enclosing the Crookes’ tube, and Jie immedi- 
ately set fo work to find o^t more about them. Switching on 
the current again, he picked up the piece of coated paper and 
turned it over, so that the barium platino-cyanide vfas facing 
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away from the tube. It still glowed ! Next Rdntgen tried the 
effect of interposing various opaque objects between the tube 
and the paper. A thousand-page book, he found, did not 
obstruct the rays, nor did' two packs of cards. Deal boards, an 
inch thick, might almost have been transparent, for all the effect 
they jiad. Was there nothing, then, that would obstruct these 
rays? ° 

Fortunately there was, otherwise medical science would have 
gained little from the discovery. A single layer of tinfoil cast 
a very slight shadow; several thicknesses of the same substance 
iiad a more noticeable effect. Other metals, even in thin sheets, 
offered a much stronger resistance. These are termed radio- 
opaque, and the most important is lead, which has proved of 
unrivalled value in X-ray insulation. 

Rontgen’s most striking experiment was with his own hand. 
Placing it between the tube and the paper, he saw the bones 
clearly outlined in the form of dark shadows. This was the first 
indication of the value the rays were to have as an aid to 
medical diagnosis. Next came the discovery that the rays, 
although invisible to the human eye, affected photographic 
plates. The impression recorded is best described not as a photo- 
graph, but as a shadow which varies in density according to the 
length of exposure and the radio-opacity of the substance 
interposed. 

Rontgen frankly admitted that he knew nothing about the 
nature of the rays whose properties he had observed, and he 
.gave them the name of X-rr.ys after the algebraical symbol of 
the unknown. Two months after his discovery he announced his 
findings to the world in a paper entitled “ Uber eine neue Art von 
Strahlen,” or “On a New Kind of Ray.” In tfie following month 
he gave a demonstration to scientists, and he had the happy 
experience of being one of the few discoverers to have his work 
accepted without serious opposition.* However incredible the 
claims in l}is paper might have appeared, the very nature of 
his demonstration made scepticisip impossible. One could 
hardly disbelieve the evidence of one’s own*eyes. 

The importance of the X-ray to medicine was realized at once. 
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Bones could be examined while the skin was still intact, a 
fracture could be diagnosed in an instant, and with the aid of 
an X-ray plate an almost perfect union could be achieved. On 
the same principle the new ray was to be of tremendous value 
in the diagnosis of all diseases of the bone, and especially in 
dental surgery. Nor was that all. The fact that most metals 
were in some degree radio-opaque made it possible for foreign 
bodies to be observed in the human body without operation. 
When a child swallowed a pin, for example, its course could be 
followed right down the alimentary canal. A bullet embedded 
in a soldier’s body could be similarly located without the. us» 
of a probe. 

The value of X-raysjjj diagnosis was by no means exhausted 
with this. Within little more than a hundred years medical 
science had been enriched }>y three great aids to diagnosis: 
Auenbrugger’s discovery of percussion, Laennec’s stethoscope, 
and Rontgen’s X-ray. The first two were especially valuable 
for their use in the diagnosis of tuberculosis in the lungs, and it 
was fitting that the X-ray should eventually come to be used 
more for this than for any other purpose. 

Meanwhile, in the year following Rontgen’s discovery a 
scientist named Bdcher began to investigate the possibilities of 
X-raying various organs of the body by the use of what are 
termed ‘contrast media.’ The stomach, for example, is not 
radio-opaque; but by filling the stomach of a guinea-pig with 
a solution containing lead Becher was able to obtain a clear 
shadow of the walls of the orgajj on*a photographic plate.. 
Later, certain drugs, notably bismuth and barium, were found 
to be just as opaque to X-rays as lead, and without any toxic 
effects on the body? They were introduced into the stomach and 
duodenum by swallowing; the Avails of these organs were then 
clearly outlined, ahd the X-ray could detect the presence «of an 
ulcer. Bismuth is no longer used for this purpose, but the most 
common medium is still barium meal. 

Still the story of this magic ray is not told. Soon after it was 
brought into general use it 1 was discovered to be dangerous 
well as useful. Early radiologists, unaware of its* peculiar 
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powers, lost their limbs and even their lives by constant ex- 
posure to the rays. One of the greatest of these martyrs was Dr 
J. Hall-Edwardes, of Birmingham. He began using the X-ray 
only a year after it had been discovered, and later developed 
ulcers on his hands which did not respond to ordinary treatment. 
He realized the cause — but carried on with his work. Only 
when he had had both his hands amputated was he forced to 
retire. To-day, happily, such danger to operators has been 
largely overcome by a careful system of insulation, although 
vigilance is still very necessary. 

One of the diseases caused by X-rays was cancer of the skin. 
When medical science, ever ingenious, came to turn the rays’ 
destructive properties to a beneficial purpose, cancer was one 
of the first diseases to be attacked. For if the rays could burn 
healthy tissues, they could also bupn diseased ones; the property 
that killed could also cure. Thus the X-ray came to be used for 
treatment as well as for diagnosis, and it proved especially 
effective on skin diseases, such as ringworm. The treatment of 
malignant growths is more difficult, owing to the increased 
danger of harming the healthy tissues surrounding them. It is 
this ‘deep X-ray therapy 5 that present-day investigators are 
seeking to improve. 

Following upon recent atomic research, tests have been made 
of the action of neutrons on living tissues. These experiments 
have yielded some encouraging results. Neutrons have been 
shown as approximately four times more effective than X-rays 
«in destroying malignaiV: growths, and only three times as potent 
against normal tissues. Although these researches are still in 
an early experimental stage, it is conceivable that in time 
X-rays may be replaced in treatment by neutrons. 

Radium 

No 'modern scientific discovery captured the imagination 
of the public more than radium. The story is a romance in 
more seilses than one. It is the story of brilliant deduction, 
incredibly hard work, and the mutual love and devotion of 
husband und wife. 
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The full story of Pierre and Marie Curie belongs to the 
Romance of Chemistry and Physics rather than to the present 
volume. Fortunately it has been told many times, and even 
found its way into the cinema. The idea of radium came from 
Marie ; Pierre gave up his own researches to join her in the quest, 
and from that moment their work was inseparable. Njr did 
they ever give outsiders a chance to separate th«ir respective 
contributions. Nearly all their writings were in the first person 
plural, and there was no means of assessing the individual 
merits of one or the other until Pierre’s tragic death in a street- 
accident in 1906. After that Marie carried on the work 
successfully that she became the most famous woman in the 
world. Her death in*, 1934 was, in a sense, more tragic 
than Pierre’s; it was caused by her own gift to humanity — 
radium. # 

Rontgen discovered the X-ray in 1895. In the following 
year a French physicist, Henri Becquerel, observed the pheno- 
menon of radioactivity. In 1898 radium was discovered, and 
after four more years of intense labour" one decigramme of 
the substance was extracted by the Curies. As early as 1900, 
however, some of the peculiar properties of radium had been 
observed, including its power of burning the skin. This interested 
Pierre, and after exposing his arm to its action he was over- 
joyed to see a nasty lesion appear. Like the X-ray, radium 
could burn living tissues; and again this harmful property was 
turned into a practical means of treating disease. ‘Curie- 
therapy,’ as it was called, was intvodu<*ed in the treatment of, 
tumours anci certain forms of cancer. It has proved especially 
successful in the treatment of cancer of the lip and tongue; 
deep X-ray therapy, however, is more suitable for deeper 
growths and more distant tumohrs. 

The discovery df artificial radioactivity in 1934 stimulated 
physicists to produce new radioactive substances, and one of 
these — known as radio-sodium — is, weight for weight, ten 
million tftnes more active than radium itself ! Its to&c effects 
appear to be relatively slight, and radio-sodium may play, a 
large part in the treatment of malignant growths in the future. 
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Cancer is one of the remaining unsolved mysteries of 
medicine. Neither cause nor cure has yet been discovered, 
and it is the subject of extensive research to-day. Meanwhile, 
the X-ray and radium are doing much to hold its ravages in 
check. 
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ROYAL ARMY MEDICAL CORPS 


M ILITARY medicine has existed as long as armies, which 
is a very long time indeed. Homer spoke of the good 
work done by military surgeons in the Trojan Wars, and 
it has been proved that the Romans had medical officers 
attached to their troops, although they carried only non*' 
commissioned ranks. In the Middle Ages, however, army 
doctors were mainly civilians; mention has already been made 
of the experience gained by these war surgeons, who included 
such famous men as John oLArderne, Richard Wiseman, and 
Ambroise Pare. 

Physician-General to the Forces 

The modem British Regular Army came into being in the 
seventeenth century, and the medical care of troops was 
entrusted to a Physician-General. The most famous of the 
holders of this appointment was Sir John Pringle, who has 
aptly been called the “Father of Military Medicine.” Born 
in 1707, he was educated at St Andrews and Edinburgh Uni- 
versities, and then went to Amsterdam to study the world of 
commerce. While in Holland he chanced to visit the town of 
Leyden, where he had the good foftun^ to hear Dr Boerhaave. 
lecturing. Pringle was so impressed that he at once gave up the 
idea of a business career and enrolled as one of Boerhaave’s 
pupils. Among hi^ fellow students was Gerhard van Smieten, 
with whom the Scot formed a lasting friendship. 

Pringle took his*M.D. in 1730, and went to Edinburgh to 
practise. He proved a gooc? doctor, and in 1 742 he was appointed 
physician to the Earl of Stair, who was Commander of the 
British forces in the Low Countries. At the same time Pringle 
became physician t or the Military Hospital at Flanders, and he 
served with the troops throughout the campaign. * 
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One of the most far-reaching results of Pringle’s work with 
the army came from his suggestion to the Earl of Stair that 
arrangements be made with the enemy for the protection of 
hospitals on both sides. The Earl communicated the proposal 
to the Due de Noailles, and the French Commander readily 
accepted it. “This agreement was strictly observed on both 
fcides during*that campaign,” Pringle wrote later, “and though 
it has since been neglected, yet it is still to be hoped that on 
future occasions the contending parties will make it a precedent.” 
More than a century later this ‘gentlemen’s agreement’ was 
embodied in the Geneva Convention, which introduced the 
sign of the Red Cross. 

In 1744 Pringle was appointed Physician-General to the 
Forces. He served with the Duke of Cumberland’s troops in 
the ’45 Rebellion, at the end of which he settled down in 
London. The succeeding years he spent mainly in improving 
the conditions in military hospitals $nd barracks. He had 
observed that both ijurses and patients seemed to have a horror 
of fresh air, and he commented that the air in unventilated 
wards became “corrupted.” Although he lived long before the 
germ theory of disease and the antiseptic^ method, Pringle’s 
own scientific researches had led him to understand something 
of the nature of infection and the importance of ventilation and 
cleanliness. 

As to the disposition of hospitals [he wrote], with regard to 
preserving the purity oof th$ air, the best rule is, to admit so few 
patients into each ward, that to those unacquainted with the 
danger of bad air, there may appear room to take in double or 
triple the number. ... I have generally found those rooms the 
most healthful where, by broken windows and other defects, the 
air could not be excluded. «> 

Among his other reforms was a set of rules of hygiene for 
military r establishments, in which he sketched out plans for 
camj) sanitation, ventilation, and t the general preservation of 
health. 

In 1 7#2 Pringle published his book Observations on the Diseases 
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of the Army , which included the results of his military experience 
and suggestions for reform. He was appointed physician to the 
Queen in 1761, and created a baronet five years later. Eventu- 
ally he rose to become physician to King George III and 
President of the Royal Society. 

The Crimean War 

After Pringle’s death military medicine was largely neglected. 
While the science was advancing by leaps and bounds, its 
practice in the Army lagged behind. There was no proper 
medical organization, and when the Crimean War broke oat 
the Army Medical Department was found to be totally unpre- 
pared for the medical care of troops. 

In the face of tremendous difficulties the few medical officers 
did their best, and when the .Victoria Cross was inaugurated in 
1856 one of the first to receive the honour wa: a war surgeon 
named James Mouat, # of the 6th Dragoons. * The text of the 
award ran as follows : 

• 

Major Morris, 17th Lancers, was lying wounded in a very 
exposed position in front of the enemy, after the charge of the 
Light Brigade: at great personal risk Mouat went to him, dressed 
his wounds, and thereby saved his life. 

The <€ Lady with the Lamp 99 

Nursing, in the early nineteenth century, was not considered 
a very respectable occupation. The female nurse, as Dickens 
vividly poj^rayed, was an inferior «ort bf domestic servant. It* 
was little wonder, therefore, that when Florence Nightingale 
told her mother she wanted to take up nursing the reception 
was anything but favourable. “It was as if I had wanted to be 
a kitchen-maid,’ 5 she said later. Florence was of a well-to-do 
family and had h # ad a genteel education, so every effort was 
made to deter her from • degrading herself’ to such a^lowly 
status. 

0 ^ C" 

But her mind was made # up. In secret she studied nursing 
and hospital conditions, and during holidays on the continent 
she took the opportunity of visiting hospitals ar^ji nursftig-homes 
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wherever she went. She found one notable exception to the 
general rule about nursing — in establishments run by religious 
orders. The only good nursing was done by the Catholic and 
Protestant Churches. 

In spite of the opposition of her family Florence eventually 
took ? post as superintendent of a Harley Street nursing-home. 
She remained there for about a year. Then the Crimean War 
broke out, and within a short time reports came in of the appall- 
ing conditions in the military hospitals at Scutari. The public 
was alarmed. “Are there no devoted women among us, 9 ’ 
Vrote a correspondent to The Times , “able and willing to go 
forth to minister to the sick and suffering soldiers of the East 
in the hospitals of Scutari? Are n#ne of the daughters of 
England, at this extreme hour of need, ready for such a work 
of mercy?” * 

Florence was thirty-four years of age. Without hesitation she 
offered her services to the Government They were accepted, 
and together with thirty-eight other nurses, whom she herself 
had selected, mainly from religious institutions, she set off for 
Constantinople. She promised her colleagues nothing but hard 
work. “The strongest will be wanted at the wash-tub,” she 
told them grimly. 

The party arrived at Scutari just aftei the battle of Balaclava, 
and went straight to the large barrack-hospital. Florence found 
that the reports of conditions, far from being exaggerated, 
completely understated the true situation. The hospital was 
•overcrowded, understaffed.* filthy, unventilated, ajp.d infested 
with vermin. There was hardly any medical equipment, few 
drugs and dressings, no clean clothing, little food, and an 
acute shortage of such essentia^ as soap ancf cleaning-material. 
The hospital was built to take a maximunj of 1000 patients. 
The hurses found over 4000 already in, with others pouring in 
daily' 

The aijrwal of Florence Nightingale had an immediate effect. 
The jnere presence of the “Lady wjth the Lamp,” as she came 
to be known, acted like a tonic on the unhappy soldiers, and by 
her kindness and gentleness alone she saved innumerable lives. 
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But she was not always kind, and could be anything but gentle. 
She might be the symbol of peace in the hospital wards, but in 
her office she was a determined and fearless fighter. She fought 
the hospital authorities, the doctors, the contractors, the Govern- 
ment officials — even the War Office itself! She asked and gave 
no quarter, never spared her words, and was ruthless with 
every one who did not conform to her high standards of efficiency. 
Her capacity for work was amazing, and she thought nothing 
of being on her feet for twenty hours a day. The extent of her 
achievement is best shown by simple statistics: in four months 
the hospital mortality was reduced from 42 per cent, to 2-2 j>jr 
cent. 

Florence remained at, her post after the armistice, returning 
to England in August 1 856. She was rightly treated as a national 
heroine, honoured by the Queen, and given an enthusiastic 
welcome by the whole population. Longfellow wrote a poem 
about her. A fund was set up to commemorate her work, and 
with it she founded tlie Nightingale School of Nursing at St 
Thomas’s Hospital, London. 

Florence Nightingale had accomplished two great tasks. She 
had saved the lives of countless soldiers, and she had raised 
the status of nursing to that of an honourable profession. 
Sairey Gamp had gone for good. Nurses were no longer 
regarded as inferior servants; other schools were set up, and 
the profession soon began to attract women with higher 
ideals. 

Florence might have retired tbpn, hut she had a third task 
in mind. ^This was no less than the reform of the entire medical 
services of the Army. The war was over, but Britain still had a 
Regular Army, Peacetime barrack conditions were anything 
but healthy, and to the improvement of these Florence Nightin- 
gale devoted the test of her life. She fought many battle with 
authority, and wrote innumerable pamphlets on the aibject. 
The best known of her works was her Notes on Nursing: what it 
is, and ufhat it is not . In 1902 the Queen Alexandria Imperial 
Military Nursing Service, ^or Q.A.I.M.N.S., was founded, and 
the red cape which is still worn by its members was modelled 
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on the uniform designed by Florence for her gallant team of 
thirty-eight nurses. 

In 1907 Florence Nightingale had the honour to be the first 
woman to receive the Order of Merit. This heroine passed 
away three years later, at the age of ninety. 

R.A.I&.G. «. 

In the middle of the Crimean War a Royal Warrant was 
issued authorizing the formation of a “Medical Staff Corps.” 
The scheme was limited, its chief defect being that no provision 

s made for the inclusion of medical officers. However, the 
idea was persevered with, and after the War the corps was 
replaced by the “Army Hospital Corps*!’ This body was better 
organized, non-commissioned officers were included in the 
establishment, and special training was introduced. Doctors 
were still not included, the officers of the corps being non- 
medical men drawn from other regiments. 

As the latter half of the nineteenth century was a period of 
practically undisturbed peace, military medicine was not con- 
sidered very important. Thus little progress was made in the 
next twenty-five years, with the exception of a provision made 
in 1873 for the corps to have its own officers. The old name of 
“Medical Staff Corps” was restored, and certain minor reforms 
were introduced. However, the officers were still non-medical 
men, and it was not until eleven years later that authority was 
granted for the corps to be officered by doctors. 

Then, on June 23, i£g8, a new Royal Warrant announced 
the birth of the Royal Army Medical Corps. It was given the 
same status as the other corps and regiments in the British Army, 
and adopted as its badge the serpent of /E&ulapius, with the 
motto In Arduis Fidelis. The new corps was soon to have its 
baptism of fire. Shortly after the beginning of the troublous 
twentieth century the Boer War broke out, and in this the 
R.A.M.C. gained a reputation that it has lived up to ever 
since. Sik V.C.’s were awarded to members of the corps 
during that War, and the number of lives at saved Jcannot be 
computed/ 



ROYAL A^RMY MEDICAL CORPS p 199 

A much severer test came in the War of 1914-18, Thi corps 
took the field with a strength of only 9000, which was eventu- 
ally expanded to over 130,000. Nearly 7000 of these “ unsung 
heroes of the battlefield” sacrificed their lives to save those of 
their comrades. 

After 1918 the establishment was greatly reduced, but the 
standard of the corps never suffered. In 1939 the Ari*y had 
at least one well-trained and organized service, and during tlie 
following six years the Medical Corps was represented wherever 
troops were stationed. No operation was undertaken without 
adequate medical staff and supplies. The normal training- 
programme was supplemented by instruction in such dutres*Us 
airborne operations and Commando raids, and the R.A.M.C. 
had their red berets and green berets. Doctors and orderlies 
were even taught to ski in order to take their place with the 
troops engaged on the hazards of mountain warfare. 

« 

Administration • 

The R.A.M.C. has four main functions: the preservation 
of health, the prevention of disease, the collection and care of 
the Sick and wounded, and the provision of medical supplies^ 
Disease, and especially epidemic disease, has always proved 
more deadly to troops that the armament of the enemy, and in 
no sphere is preventive medicine more necessary than in the 
Army. Thus the R.A.M.C. is equipped with special Field 
Hygiene Sections, Sanitary Squads, Anti-Malarial Units, and 
Mobile Laboratories. After the 1914-1^8 War two new director- 
ates wertMset up at the War Offic£ — for Hygiene and Pathology 
respectively. 

The head of th$ R.A.M.C. is the Director-General of Medical 
Services, better known as the*D.G.M.S. He is represented in 
each theatre of operations by a Director of Medical Services, 
or D.M.S., who is in ^urn served by Deputy and i^sistant 
Directors. The Directors of Hygiene and Pathology are repre- 
sented i« a similar way. Also under the immediai^ command 
of the D.G.M.S. come th<aQ,.A.I.M.N.S., headed by a M a * r <>n- 
in-Chief, and the Army Dental Corps. 
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On<? of the most famous Directors-Generai was Sir William 
Boog Leishman, who made important contributions to the 
studies of tropical disease and anti-typhoid inoculation. He 
solved the problem that Ross had been set in the middle of his 
malarial researches — the cause of kala-azar; and the disease is 
now known as generalized leishmaniasis. 

O 

Evacuation 'of Casualties 

The evacuation of casualties from the batdefield has been 
brought to a fine art, and great credit is due to the R.A.M.C. 
for the way it has adapted its system to meet the changing 
niliitary tactics. The corps is now highly mobile, and each unit 
is trained to be prepared for swift advances and retreats at the 
shortest notice. *" 

Every soldier going into action is issued with a ‘first field 
dressing,’ a small cloth-covered package which fits into a special 
pocket in the front of his battledress trousers. Inside this 
package are two sterile dressings in waterproof covers, each 
consisting of a gauze pad stitched to a bandage together with a 
safety-pin. Every soldier is trained in the use of this dressing, 
which often constitutes his first medical treatment in the •field. 
Casualties that can walk make their own way back to the first 
medical unit — the Regimental Aid Post, or R.A.P. The more 
severely wounded are borne on stretchers by regimental 
bearers. 

At the R.A.P. is the Regimental Medical Officer, who gives 
the bare minimum of treatment. Fractures are splinted, haemor- 
rhages stopped, dressings applied ; morphia is injected*to relieve 
pain, and emergency treatment is given for shock. All but 
minor casualties are evacuated as quickly es possible to the 
Advanced Dressing Station, or< A.D.S., which serves several 
R.A.P.’s, communication being by both stretcher-bearers and 
ambulance. At the A.D.S., which is staffed by a section of a 
Field Ambulance, further emergency treatment is given, and 
the casualties are sorted, usually in the ambulances in which 
they arrive. Cases requiring further treatment for shock or 
imfnediate a blood transfusion are normally sent straight on to 
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the near-by Field Dressing Station, to which a special Blood 
Transfusion Unit is attached. Others, requiring immediate 
operation, are despatched to the Advanced Surgical Centre, a 
sort of ‘portable 5 operating-theatre, staffed by a mobile team 
including a surgeon and an anaesthetist. Finally, cases requir- 
ing neither of these types of immediate treatment are evacuated 
to the first large medical unit — the Casualty Clearing Sfetion, 
This is a miniature hospital, with wards, theatre, and general- 
hospital equipment. 

All serious cases, when fit to be moved, are transferred back 
to a General Hospital, the largest unit in the R.A.M.C. Further 
sorting takes place here. Some patients require treatment of 
a highly specialized nature, and are transferred to centres 
established at various base hospitals — orthopaedic, maxillo- 
facial, neurological, etc. Finally, from the General Hospital 
the patient may either go to a Convalescent Depot or be dis- 
charged back to his unit or base depot as fit for duty. Seriously 
wounded cases, however, are generally evacuated to the United 
Kingdom. 

There are four main types of medical transport: road am- 
bulances, hospital trains, hospital ships, and specially equipped 
aircraft. Wherever possible General Hospitals are situated on 
railway lines. 

Officers and Men 

The duties of a medical officer are a good deal more varied 
than those of a civilian doctor. Considerably more than pro- 
fessional s&ll is required of him. He must have the additional 
qualities of leadership, personal courage, resourcefulness, 
presence of mind, and administrative ability. He is often called 
upon to make quick decisions, <Jnd he must alwajjs be ready to 
improvise in emergencies. % m 

Not all the officers of .the modem R.A.M.C. are doctors. 
The corps has its own quartermasters, men who have worked 
their way up from the ranks. The acute shortage* af doctors 
during the 1939-45, War ltd to the appointment of quarter- 
masters as registrars of military hospitals. These important 
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posts had formerly been held only by medical officers. Another 
innovation, which came comparatively late in the War, was the 
commissioning of ‘stretcher-bearer officers’ — non-medical men 
who began with the rank of 2nd lieutenant and who relieved 
doctors in minor administrative posts as well as in the evacua- 
tion of casualties from the battlefield. 

, Th t ‘other ranks’ of the R.A.M.C. are among the most 
highly trained soldiers in the whole of the British Army. The 
basic corps trade is, of course, that of nursing orderly; and every 
man, from the sergeant-major to the company runner, is ex- 
acted to know something about nursing and first aid. The 
essential qualifications of a good nurse are defined in the 
official R.A.M.C. Training Manual as “ cheerfulness, quickness, 
gentleness, tact, firmness, reliability, good powers of observation, 
cleanliness, thoughtfulness, patience, and loyalty ” — a very high 
standard indeed ! 

As the R.A.M.C. is a self-contained corps there are numerous 
other trades as well as that of nursing. 1 1 Medical officers’ pre- 
scriptions are made up by fully qualified dispensers, who 
usually carry the rank of sergeant. Pathologists have a staff 
of trained laboratory assistants, while a hospital X-ray depart- 
ment has one or more radiographer to assist the radiologist. 
Hospital cooks prepare the special diets required by patients; 
clerks are responsible for notification of casualties and com- 
pilation of vital medical statistics. There are special sanitary 
assistants, masseurs, mental nursing orderlies, and many others. 

In peace as in war, ?ne tjranch of the British Army is never 
idle — the Royal Army Medical Corps. & 

The Navy and the R.A.F. * 

The medical services of the Royal Navy and Royal Air Force 
so clgsely resemble the R.A.M.C. that any detailed description 
would be largely repetitive. The Naval system is somewhat 
different owing to the special conditions prevailing on board 
ship; mention will be made in the next chapter of the work in 
this connexion of two famous naval 1 physicians. 

One of the pleasant features of the unpleasant 1939-45 War 
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was the degree of co-operation among the three medical ser- 
vices. Concessions were made on all sides to adjust differences 
in administration and organization, and almost without 
exception all ranks of the three services worked in the closest 
harmony. 



15 

IN OUR TIME 


N O historian can interpret his own age. Little things 
peem big at the time, while the really important matters 
are often overlooked. The survey that follows, there- 
fore, does not pretend to be comprehensive, since it has had to 
bp based on contemporary valuation, and that is notoriously 
unreliable. A medical historian of the eighteenth century 
devoted a whole chapter of his bqok to mesmerism, and 
dismissed the discovery of percussion in a single sentence. 
History rectified the error ; and only history will be able to 
place the achievements of the twentieth century in their true 
perspective. 

( In every branch of medicine progress has been made. The 
most conspicuous advances have been in treatment, both 
medical and surgical. /The former will be dealt with at some 
length in this chapter and the next, and a few words must be 
said here about modern surgical technique. /Orthopaedic 
surgery, which is the specialized study of bones and joints, 
was tremendously improved by the introduction of plaster- 
of-paris splints, applied direct to the skin, for the fixation of 
fractures. Meanwhile general surgery was being steadily 
expanded by the exploration of the old ‘forbidden territories * 
— the skull, abdomen, and thorax. Bullets and tumours 
were removed from the brain. Part of the stomach was cut 
out, and the digestive system short-circuited. The spleen, 
either of the kidneys, and ^ven a whole lung can now 
be removed with comparative safety. Even more dramatic, 
however, are the operations that ha^e been performed on the 
organ that was for so long regarded as untouchable — the heart. 
When tHfe° heart has stopped beating, its action "has been 
restored by massage by the surgcofTs hand; when it has been 
wounded^stitches have been put in; and, most wonderful of all, 
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when its own blood-supply has flagged, it has been given fresh 
nourishment by a graft of muscles taken from the chest.^ 

The Conquest of Yellpw Eever 

After malaria the most notorious disease peculiar to the 
tropics is yellow fever. It is less widespread, but far more 
virulent. In the epidemic in Rio in 1 898 the death»rate reached 
the amazing figure of 94*5 per cent., while for many years the 
disease claimed two out of every ten British soldiers sent to 
Jamaica or the Bermudas, It was the slave-trade that carried 
the disease to South America and the West Indies from jts 
native West Africa. 

Like malaria, yellow fever was for long thought to be caused 
by some poison in the air; like malaria, its prevalence near 
marshes was observed. Similar suggestions of a connexion 
with mosquitoes were put forward. It was not until Ross’s 
discoveries were made Jmown, however, that h serious scientific 
investigation was begun. In 1900 the Americans set up a 
Medical Commission headed by Walter 'Reed, a U.S. Army 
doctor, which went to Havana to study the problem on the spot. 

There was one sure way of establishing whether or not the 
disease was carriecl by mosquitoes. It was a very drastic way, 
consisting of the deliberate exposure to infection of human 
beings. The commission did not look for volunteers. Two of 
the members, James Carroll and Jesse Lazear, took it upon 
themselves to be the subjects for experiment. Mosquitoes were 
encouragpd to feed on the blood ofi^patients suffering from 
yellow fever — and then invited to bite the two courageous 
doctors. Both contracted yellow fever, Carroll lived to see the 
results of the experiment, but Lazear succumbed after a few 
days. 

By this heroic sacrifice it was shown that mosquitoes were 
carriers. It did not prdVe, however, that this was thfe only 
means o£ infection. There was a current belief that the disease 
could be caught from contact with clothing, bedding, *and other 
such articles. Another heroic experiment was made, thi& tipie 
by Dr R. P. Cooke and two volunteers frorp the U.S. Army 
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Hospital Corps. Soiled bedding was obtained from a local 
hospital, and the three volunteers spent twenty long nights 
between sheets and blankets that had every chance of causing 
their death. Happily the experiment had no such effects; and 
thus the mosquito was shown to be the only carrier of yellow 
fever.j 

r * As in malaria, it was a particular species of mosquito that was 
responsible. The guilt was tracked down to the stegomyia, and 
again it was the female of the species that carried out the 
deadly work. 

f Preventive measures were taken at once, and the Americans 
showed a speed and thoroughness in striking contrast with the 
dilatory methods that had so angered Sir Ronald Ross. Under 
the direction of the chief sanitary officer, W. C. Gorgas, Havana 
was purged of yellow fever in an amazingly short time. All 
existing cases were isolated in mosquito-proof buildings, and 
the insects themselves were attacked by drainage, spraying, and 
every other known method. The figures that follow speak for 
themselves. Up to the end of the nineteenth century Havana 
had an average yellow-fever mortality of several hundjeds a 
year. The figure for 1900 was 310. Reed’s report was published 
at the beginning of 1901; Gorgas began at* once, and by the 
end of the year only eighteen deaths had occurred. In the next 
three years the figure was unchanged : nil. 

By that time Gorgas had left Havana for Panama, where the 
stegomyia mosquito was helped in her evil work by the anopheles. 
The achievement of Gofrgas and the subsequent const’iiction of 
the canal have already been recorded. 

Yellow fever was to claim another martyr to the cause of 
science. This was Hideyo No^ouchi, a Japanese investigator, 
who contracted yellow fever and died in West Africa in 1928, 
after £ long but unsuccessful search for the cause of the disease. 
In th£ year of his death Sir Adrian Stokes, with his colleagues 
Bauer and Hudson, finally proved that the cause was not a 
spirochaete,* as Nogouchi had believed almost to his death, but 
a virus. Three years later the laboratories of the Rockefeller 
Foundation produced the yellow-fever vaccine. 
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Vitamins 

In 1740 Lord Anson took six ships of the Royal Navy on a 
voyage round the world. The voyage lasted four years, in the 
course of which no less than three-quarters of the ships’ crews 
died of scurvy, the terrible disease characterized by swellings on 
the body, bleeding from the gums^ and the falling*out of* teethi 
Scurvy was very common in both service and merchant ships, 
and it took a heavy toll of sailors until two naval doctors 
discovered not the cause but the correct means of prevention. 
The first of these, James Lind, wrote a book on the disease jn 
1753, in which he advocated a diet of green vegetables, fresh 
fruit, and lemon-juice. Twenty-five years later Captain Cook 
followed this advice with great, success in his famous voyage 
of discovery. It was not until 1 796, however, that these vital 
foods were placed on the official ration scale by another naval 
doctor, Sir Gilbert Blajn. * 

In 1945 British troops returned from over three years’ 
incarceration in prisoner-of-war camps in ’ the Far East. Of the 
tropi^.1 diseases they had suffered the commonest were malaria 
and beri-beri. For those who were suffering from the second of 
these a diet including yeast and wholemeal bread was prescribed. 

Neither scurvy nor beri-beri is caused by a germ. Both are 
diseases of deficiency, caused by a lack of certain qualities in 
diet. These qualities are called vitamins, and their discovery 
altered doctors’ whole conception of the nature of foodstuffs. 
Dietetics*Jhad for long been a raatteP of balancing proteins, 
carbohydrates, and fats, on the one hand, and calories, or units 
of heat, on the other. Now a third factor was discovered, and 
medical science had a new course to follow. 

The various vitamins are present in small quantities in a 
number of natural foodstuffs, but are largely destroyed by 
cooking and canning. They are also lost in processes designed 
to make food more palatable, such as the ‘refining’ of bread and 
the polishing of rice — the cause of so much beri-beri, which is 
due to a deficiency of the vitamin known as B 1. Scurvy, is 
caused by a lack of Vitamin C, while the children’s disease of 



208 ' THE ROMANCE OF MEDICAL SCIENCE 

t 

rickets is due to a deficiency of Vitamin D. This last is found in 
only a few foodstuffs, notably cod and halibut liver oils, sardines, 
and, to a lesser extent, milk, butter, and the yolk of eggs. The 
first of these has been advertised as 4 bottled sunshine,’ which is 
precisely what it is. For vitamins we now know to proceed from 
the ujtra-violet rays of the sun. 

* The value of sunshine to health was known before vitamins. 
Towarih the end of the nineteenth century Dr T. A. Palm, of 
Edinburgh, during a tour of duty in Japan, remarked on the 
freedom from rickets of children living in sunny countries, even 
when their diet was quite inadequate by western standards. 
In 1890 he wrote a paper advancing the theory that sunshine 
was fatal to rickets. After the 1914^18 War his theory was 
borne out by Dr Harriette Chick, of the London Pasteur 
Institute, and Dr Pirquet of Vienna. The children of Vienna 
suffered terribly at that time, and the supplies of foods rich in 
vitamins that wehe rushed to the city \yere insufficient for the 
population. Dr Chick, who headed a medical mission there, 
co-operated with Dr Pirquet, and they turned the lack of 
supplies to scientific advantage. Dr Pirquet took fifty babies 
from poor homes, put them in a children’s hospital, and gave 
them plenty of fresh air and sunshine and a healthy diet — but 
little milk and no cod-liver oil. At the same time Dr Chick 
took another fifty babies and nourished them on these two foods. 
To the surprise of both doctors ihe two forms of treatment had 
the same result. Then winter came, and Dr Pirquet’s babies 
began ailing again. Rickets broke out, and Dr Chick intro- 
duced the treatment of artificial sunlight. The babies recovered, 
and the source of vitamins was established. 

Later, it was discovered that certain foodstuffs which con- 
tained no vitamins, such as margarine, could be ‘charged’ by 
a similar application of ultra-violet rays. 

The Discovery of Insulin 

“What^sin has Pavy committed,” asked Sir William Gull, 
“or his lathers before him, that he should be condemned to spend 
his life seeking the cure of an incurable disease?” 
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Frederick Pavy was a doctor of the nineteenth century. The 
“ incurable disease’ 5 he was seeking to cure was diabetes. 

In the twentieth century Frederick Pavy was vindicated. 

The discovery of insulin was one of the greatest romances of 
twentieth-century medicine. It made life bearable again for 
sufferers from the ‘hopeless’ disease of diabetes, which still 
defied successful treatment after so many other diseases had 
been conquered. *** 

The chief signs and symptoms of diabetes are loss of weight, 
intense thirst, and the presence of sugar in the urine. This sugar 
is one of the substances built up by the body from the food ye 
eat. It is normally distributed to the tissues through the blood ; in 
diabetes the content of bjood-sugfar, as it is called, is abnormally 
raised and overflows through thp kidneys into the urine. 

Blood-sugar is built up for J:he purpose of supplying the body 
with heat, energy, and nourishment. When it ts thrown off as 
a waste prpduct, therefore, it means that the -body has lost the 
power to assimilate it. It is still being manufactured, but no 
longer being converted into the form the body needs. The 
blood is thus grossly overloaded with sugar while the tissues are 
starved from lack of it. Before insulin was discovered the only 
treatment consisted of reduction of th«4evel of blood-sugar by 
the elimination of starchy foods from the diet. This was un- 
successful because it was the treatment of a symptom and not 
of the disease. 

Now Claude Bernard had discovered that the digestion of 
food was^ccomplished mainly by ishe lilrge gland known as the 
pancreas, or sweetbread. Later research traced the cause of 
diabetes to a defect in function of this organ, and the pancreas 
became the subject of close study. The process whereby the 
sugjy- was converted into the necessary form was eventually 
tracked down to Collections of small cells in the gland, named 
the ‘ Islets of Langerhans,2> after their discoverer. In thesfc cells 
was the key to the problem of diabetes. They secreted the magic 
elixir which made the sugar fit for the body to absofb, and it 
was the reduction of this sCtretion that caused diabetes. If tfce 
body, therefore, could be supplied with this elixir in some other 
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form, diabetes might yet be conquered. Numerous extracts 
were made from the sweetbreads of animals, but their effect in 
treatment was nil. 

The man who solved the problem was a Canadian named 
Frederick Banting. Born in 1890, he was still a student at 
Toronto University when war broke out in 1914. He volun- 
teered for service with the Canadian Army and fought in 
FrancdJ* ./here he was seriously wounded and finally discharged 
from the service as an invalid. Back in Canada he returned to 
his medical studies, obtained his degree, and set up in general 
practice. He was not very successful in this, and at first he had 
more spare time than he wanted. But already the disease of 
diabetes had aroused his interest, and. he began to study it in 
his own little surgery. 

In his observations on the paqpreas Banting was struck by 
the tremendous power of the juices secreted by that gland. They 
could break up 2nd dissolve all sorts of foods in the stomach, 
including the toughest of meats. It occurred to him then that 
their power might not be confined to the process of digestion, 
and thus he found out why the extracts that had been made 
from animus’ sweetbreads had been non-effective. The 
pancreatic juices gcTBft-working after death— no longer in the 
useful process of digestion, but in destroying the very cells which 
have secreted them throughout life. The Islets of Langerhans 
are destroyed with the rest, and their precious elixir is lost. 

No longer did Banting worry about the fortunes of his 
practice. Small as it w&, it«was too large for him to be able to 
devote enough time to the study that had become an obsession. 
Besides, he needed proper equipment and facilities for research. 
With the splendid impatience of youth he §ave up his house, 
sold his furniture, and set off for Toronto. Henceforth he was 
going to be a scientist. * 

Banting was more fortunate than most pioneers. Instead of 
turning him away the authorities at the university showed a 
genuine interest in his work, and gave him practical assistance 
in the form of a small laboratory and a small salary. He was 
also given one assistant. Two of the medical students applied 
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for this post, and they settled their claims by the spin of a coin. 
The toss was won by Charles Best, whose work with Banting 
gained him a secure place in medical history. 

It must not be imagined that Banting was working in the 
dark. The year before he went to Toronto he had read an article 
in a scientific journal pointing out that if the pancreatic duct, 
which carried the digestive juice from the pancreas*to the small 
intestine, were ligated, then the cells producing the digestive 
juice would atrophy. Banting read this article one evening 
before he went to bed. At two o’clock the following morning 
he scribbled on a pad on his bedside table: “Ligate pancreajfc 
duct of dogs. Wait six or eight weeks for degeneration. Remove 
the residue and extract. • 

At Toronto Banting put his idea to the test. Using chloro- 
form as an anaesthetic, he lighted the pancreatic ducts in some 
of the dogs placed at his disposal. After waiting a few weeks 
he examined two of tly; animals, and found that his ligatures 
were ineffective, so that he had to begin again. The second 
time he was successful. After waiting* another month he 
removed the pancreas of each dog, again under chloroform. 
In each case, he found, the pancreas had shrun k to, about one- 
third of its former size ; and the cells that*pTTJ3uced the digestive 
juice were no longer active. From the pancreas Banting pre- 
pared a solution in saline, and injected it into a dog suffering 
from diabetes. The effect was like magic. The symptoms of 
the disease disappeared, and the dog’s blood cleared of its excess 
of sugar. « • • 

That was the experiment that led to the discovery of insulin. 
In another experiment Banting obtained the insulin from the 
pancreas of a new-born calf that had not yet tasted food; for 
Nature, ever practical, does not provide the digestive juices 
until they are actually needed. Later, less expensive methods 
of extracting insulin were* found, and its production in large 
quantities was carried out very largely under the direction of Best. 

Before Wanting tried his extract on human being? he and 
Best gave each other injections, to make sure it was not toxjp 
to humans. Then he treated three diabetic, patients. The 
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effect was the same as with the dogs. The patients responded 
as if the Islets of Lange rhans were working normally again. 

They were not, of course. The insulin, as it was called, was 
doing their work for them. Once the effect of the injection had 
worn off, all the old symptoms came back. For insulin does 
not effect a permanent cure, nor has any such cure for diabetes 
yet been found. The sufferer usually has to take insulin for the 
rest ofS^s life. 

But he owes his life to Banting. 

The discovery was announced in 1922. Banting was only 
thirty-one, and the world was thrilled by his achievement. He 
was awarded the Nobel Prize for Medicine, and of the £ 7000 
that went with the award he donated £ 2000 to further medical 
research. He died in 1941, mourned by the innumerable 
sufferers from diabetes to whom he had given a new lease of life. 

Plastic Surgery 

The plastic surgeon must be an artis't as well as a scientist. 
His work is to repair deformities, to remedy natural defects, to 
beautify; thus this branch of medicine is sometimes, and perhaps 
more happij^, known as ‘aesthetic surgery/ 

The first plasticr-*skrgeons weje the ancient Hindus. The 
Ayur-Veda records the operation of rhinoplasty, or recon- 
struction of a destroyed nose. The Hindus performed this 
difficult operation by cutting a strip of skin out of the forehead, 
twisting it into the required shape, and ‘grafting 5 it on to the 
stump of the missing nbse. *The other end of the skip-flap was 
left attached to the forehead until the new nose was growing, 
and then cut away completely and trimmed up. For a pattern 
the Hindu surgeons used the leaf of a tree. 

Both the Greeks and the Rotnans performed a similar opera- 
tion, gnd Galen extended it to the restoration of destroyed ears 
and Kps. After this plastic surgery ^apparently fell into disuse 
until the Middle Ages, when the barber-surgeons made the 
first atteihju to remedy the congenital deformity of harelip. 

t The first known specialist in piastic surgery was Gaspare 
Tagliacozzi, wbp held the Chair of Anatomy at Bologna for 
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thirty years. He repeated the Hindu operation of rhinoplasty, 
but used the skin of the arm instead of the forehead. Otherwise 
the procedure was the same, the limb being bandaged to the 
nose until the graft was completed. According to the poet 
Samuel Butler, Professor Tagliacozzi prepared noses from other 
sources, notably the backside of a porter: 

So learned Taliacotius from 

The brawny part of the Porter’s bum 

Cut supplemental noses, which 

Would last as long as the Parent Breech — 

but no longer, apparently. Butler narrated that this metliod 
was quite successful until the porter died, when “off dropped 
the sympathetic snout.” It would seetn that considerable 
allowance must be made to IJutler for poetic licence. 

In the next two centuries plastic surgery made little progress. 
This was not surprising ; neither anaesthetics nor antiseptics 
had yet found their way to the operating-theatre, and the pain 
and danger of surgery did not encourage people to submit to 
cosmejic operations. Even in the latter half of the nineteenth 
century, however, progress was still very slight. Plastic surgery 
laboured under something oC s astigmsk -Txf Undergo a surgical 
operation merely to look more^beautiful was regarded as 
extreme vanity, and sensitive persons^preferred to put up with 
deformities rather than attract public fcynosure and censure by 
having them remedied. If a person vias bom with a harelip, 
for example, he was expected to put ujl with it for the whole of 
his life rather than ‘ tamper with Nature.’ 

This attitude was not materially changed until the War of 
1914-18. Then thousands of soldiers came home from the 
b a ^fields scarred and mutilated, and the distress and mental 
suffering of these heroes and their families made plastic surgery 
a necessity. Great work was done, and the results encodraged 
surgeons to pursue this branch of their profession in times of 
peace. By now public opinion was beginning to chSrfge, and it 
was no longer considered* shameful for anyone to wztnt # to 
improve his or her physic^ appearance. Scar j from »acciden tal 
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injuries, bums, and congenital deformities alike were treated 
with increasing success, and plastic surgery emerged as one of 
the great medical achievements of this century. 

Rhinoplasty was revived, in a very different form. Recon- 
struction of a completely destroyed nose was achieved by 
successive grafts of skin, mucous membrane, and bone or 
cartilage. Crooked noses were straightened, harelips corrected, 
eyebrc restored, scars, moles, and other facial blemishes 
removed. Nor was plastic surgery confined to the face. The 
scientific cult of beauty embraced the whole human body, and 
th^ correction of such distressing complaints as knock-knees and 
bow-legs was achieved. 


The Medicine of the Mind 

One of the worst evils of the Mjddle Ages was the treatment 
of sufferers from diseases of the mind. All mental disorders were 
grouped under tht* general term ‘madness , 5 which was regarded 
as a sign of evil rather than of disease. T^he madman, therefore, 
was treated like a criminal. He was locked up in a special 
prison, under conditions rather worse than those in ordinary 
gaols (whicl^jvere bad enough), and committed to spend the 
rest of ids days in^atMCon collar- and chaifts in a filthy, rat- 
infested cellar or dungeon- -^fie only ‘treatment 5 consisted of 
floggings and torture administered by the prison-keepers, who 
seem to have been specially selected for their exceptional 
brutality. Doctors did Aot normally go near such places, any 
organic disease being (treated by visiting apothecaries. The 
notorious ‘Bedlam’ was a show-place for the curious, who paid 
twopence a head for the privilege of seeing the suffering in- 
mates. 1 

Not till the end of the eighteenth century was there, any 
change in this outlook. Then the first move feme not from the 
medichl profession but from the Society of Friends, or Quakers. 
One of their number, William Tuke, founded the ‘Retreat 5 at 
York, where condemned ‘lunatics 5 were enabled to live in 
tofall^ different conditions. Chaifis and* iron collars were 
abolished, the sufferers were given decent food and accommo- 
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dation, and they were humoured and treated with kindaels by 
the attendants. 

Tuke’s work was largely ignored by doctors, who still did 
not consider that mental disorders came within the scope of 
their profession. In the Golden Age, however, this view was 
radically changed. It was realized that humane treatment, 
although a vast improvement, was not enough. * Madness 9 
was a false generalization. There was a variety of (Jifferent 
diseases of the mind, which required observation, 'diagnosis, 
and treatment just as much as the diseases of the body. A new 
specialty of medicine came into being — psychiatry, from the 
Greek * psyche. 5 

The early attempts at rational treatment suffered because so 
little was known about the workings of the mind compared 
with those of the body. Then the whole study was revolutionized 
by the discoveries and thecflries of Sigmund Freud, a Viennese 
Jew. Bom in 1856, he studied under Charcot in Paris, and his 
early work was based mainly on hypnosis. He eventually dis- 
carded this in favour of the method of. ‘free association/ and 
this led to the foundation of what is known as psycho-analysis. 
Freud discovered that the mind did not begin and end with 
consciousness; it had also a hidden gart, whisk he termed the 
“unconscious mind/ 5 and \SllicJiWas capable of enforcing its 
wishes without their ever being corhjciously known. There was 
a constant conflict between the cc 
which led to what he called repressi<] 
disease^ could ultimately be traced. 

From his study of abnormal psychology Freud was led# to 
discoveries about the mind of the normal human being, and this 
he showed to b* very different from the placid, controlled 
mechanism that it had formerly been considered. He applied 
rtis theories to give the first scientific interpretation of dreams, 
and he advanced reasqps for such simple human adjions as 
forgetting, losing things, laughing, and even slips of the tongue 
and the? pen. His explanations were never very palatable, and 
the unconscious mind w?^ shown to be full of what are, gener- 
ally considered highly unpleasant motives. # • 


[iscious and unconscious, 
is, to which most mental 
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man in modem medicine met with such bitter opposition as 
Freud. Apart from the scepticism of the medical profession, 
which at first regarded him as something akin to a charlatan, 
he was violently attacked by large sections of the general 
public. This was due partly to the fact that his theories, if true, 
repudiated the doctrine of free will, but more especially to the 
tremendous emphasis he placed on the instinct of sex. Like 
James ^impson, he was attacked on moral more than on 
scientific grounds. Much of this opposition was based on the 
absurd idea that Freud was advocating immorality; and only 
when it was realized that he was a scientist, interested only in 
discovering facts, did the criticism take a more scientific turn. 
For some time a fierce battle was fought between slavish 
Freudians, who did as much harm to Freud as the Galenists did 
to Galen, and equally uncompromising opponents. The con- 
troversy continues to-day; but so far as the medical profession 
is concerned Freuji’s teachings are accepted as largely true in 
fundamentals if not in details. Psychiatry is still in its infancy, 
and it will be many, years before Freud’s rightful place in 
medical science can be assessed. 

At the age of seventy Freud was awarded the Freedom bf the 
City of Vieifflarr-TM£clj2 years later his works were banned by 
the Nazis, and he himself had>o nee for his life. He continued 
his work in London, wherer'ne died in 1939. 

Contemporary with Freud was Carl Jung, a Swiss, who 
founded the school of ‘ analytical psychology.’ The psychologies 
of Freud and Jung had many cgmmon factors, and each borrowed 
freely from the theories of the other. They also had considerable 
differences of opinion, however, notably on the function of the 
unconscious mind and on the sex-instinct. Jung is best known 
for his classification of human beings into ‘types,’ most famous 
of which are the ‘extrovert’ and the ‘introvert*’ 

Psychological research was further stimulated by one of 
Freud’s pupils, Alfred Adler, who eventually broke away from 
his teacher# and founded the school of ‘individual psychology.’ 
While accepting much of his teacher’% theory, Adler maintained 
that Freud # over-emphasized the role of the sex-instinct and 
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underrated the will to power. Adler’s work has had a far- 
reaching effect on child-psychology and education. 

Despite the numerous divergences among the teachings of 
Freud, Jung, and Adler, it is now generally agreed that all 
three made valuable contributions to man’s knowledge of the 
workings of his mind. The influence of their work has extended 
far beyond medicine. It has revolutionized philosophy, and 
invaded sociology, politics, literature, and even art. Mfich of 
the terminology of psycho-analysis has passed into everyday 
parlance, and it even found a way into a speech by one of its 
most vicious enemies : . 

“These inferior people,” runs the text, “because of their 
inferiority complexes, display all manner of barbaric treatment of 
others.” 

The “inferior people” were the Poles; the speaker was Adolf 
Hitler. 

• 

Blood-transfusion 1 

The history of blood-transfusion dates from the seventeenth 
century, when William Harvey made the great discovery of the 
circulation. The first recorded case of transfusion was* per- 
formed in 1654 by a Florentine named Fiancesco Folli, who 
transferred blood from one living^w^imal to another. Very soon 
after the Royal Society in England itook up the subject. Sir 
Christopher Wren, the famous architect, was one of the first 
investigators, and one of the earliest experiments in this country 
was recoiled by Samuel Pepys: » 

At the Pope’s Head. Dr Croone told me that, at the meeting 
at Gresham College to-night, there was a pretty experiment of the 
blood of one dogg let out, till he*lied, into the body of another on 
side, while al] his own run out on the other side. The first 
died upon the place, and the other did very well, and likely to do 
well. This did give occa?ion to many pretty wishes, as of the 
blood of^a Quaker to be let into an Archbishop, and |uch like; 
but, as Dr Croone says, may, if it takes, be of mighty use to man’s 
health, for the mending of bad blood by borrowing from a Better 
body. 


♦ 
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Tfle date of the entry is November 14, 1666. In the following 
year Jean Denys of Montpellier made the first experiment on a 
human being. His subject was a boy of fifteen, who was .given 
blood from a lamb. “He grows fat visibly, 45 reported Denys 
afterwards, “and is a subject of amazement to all those that 
knew him and dealt with him. 55 

, Within a f few months of Denys’s experiment a similar opera- 
tion wa^performed in England. This also was reported by Pepys. 
The subject was one Arthur Coga, “a poor and debauched 
man,” who hired himself to the Royal Society for twenty 
shillings. The experiment was carried out by Richard Lower, 
a <; Cornish physician, who was responsible for important dis- 
coveries about the effect of respiration on the blood. The blood- 
donor was a sheep, and the transfusion was apparently successful. 
Pepys contrived to meet Coga a week later. The latter declared 
he was in much better health as'a result of the operation, and 
he showed no signs of any ill-effects, although he was, as Pepys 
put it, “cracked a little in the head.” c 

Later experiments, however, were not so successful. Trans- 
fusion from animals to humans 'was often followed by death, 
and attempts at transfusion from one human to another met 
with little beTtei "results. As no reason for <this could be found 
the operation was soon aka*?at>ned, arid it was not until the 
twentieth century that rT was restored. This came about as a 
result of the discoveries of Landsteiner and Shattock, who 
showed that there were different constituents in the blood not 
only of different species # but even among different human 
beings. Different types of blood were incompatible with one 
another, and this was the explanation for the unexpected 
deaths that had followed transfusions in the past. 

The work was carried a gobd deal further by the investiga- 
tions, of Jansky in Scandinavia and Moss in America, both of 
whom classified human blood into four distinct groups. One of 
these later came to be known as the ‘universal donor 5 group, 
because it^ould safely be given to all human beings, irrespective 
of their own blood-groups. Another, much smaller, group was 
the ‘universal ^recipient 5 ; blood of this group could receive 
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from any of the others, but could only be given to bloodf of its 
own group. The other two groups were incompatible with each 
other, both as donors and as recipients. 

Both Jansky and Moss numbered the groups serially, from 
I to IV. Unfortunately they used different enumerations, so 
that the figure Jansky gave to the universal donor was Moss’s 
symbol for the universal recipient, and vice versa.. This led to 
considerable confusion and even tragedy. In an attempt to 
settle the matter an American Medical Committee ruled that 
Jansky’s numbering should be generally adopted as it was the 
earlier. This only increased the confusion, however, for Moss’s 
notation was already more widely known. Finally, the ques- 
tion was solved by an international code, which used letters 
instead of numbers, viz., AB (universal recipient), A, B, and O 
(universal donor). 

The greatest technical difficulty in blood-transfusion was the 
invariable clotting of blood outside the body. .Various attempts 
were made to overcome this obstacle, the most important being 
the introduction of sodium citrate by Professor L. Agote, of 
Buenos Aires, in 1914. Blood-transfusion in its new form was 
used in the 1914-18 War with great success, espe cially in the 
last two years. * v 

Nowadays direct blood-tranS»^n is comparatively little 
employed. Science has found the means to preserve and store 
supplies of blood, and in *1935 the lEmergency Transfusion 
Service came into being, with ‘ blood banks,’ as they are called, 
set up all over the country. The blood bank has great advan- 
tages over the old direct-transfusion method. It provides a ready 
supply of blood for immediate use in emergency, and no time is 
wasted in ‘grouping,’ which is done before the blood is stored. 
Fuiffier. the danger of transmfssion of disease is excluded by 
laboratory tests. • # 

The blood-bank system proved of enormous value in the 
War of 1^39-45, in the treatment of both service and civilian 
casualties. Its efficacy was greatly increased by the ‘discovery 
of a process whereby the plasma of the blood could be *dricd 
and stored in powder form. Dried blood plasma contains all 
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die properties required for resuscitation, and it has the added 
advantages of being readily portable and keeping for an almost 
indefinite period of time. Moreover, it is compatible with the 
blood of all four groups. 

Blood-transfusion is still used mainly to replace blood lost 
after injury or operation, but it has also become part of the 
treatment for certain types of anaemia and other diseases. 
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I T has been seen that during the last century # there was 3 
healthy reaction against the indiscriminate use of drugs, and 
the scientific discoveries did much to assist this. Reasons 
had been found for so many things that doctors became chary 
of doing anything without a definite reason. The germ theory 
of disease, the antiseptic method, the principle of immunity — 
all these had been beautifully explained by their discoverers. 
Little was known about the action of internal drugs, however. 
The value of certain of these in the treatment of specific 
complaints — such as the use of cinchona for malaria — was 
established; but these were exceptions, kn general, drugs 
were coming to be regarded as mere palliatives, alleviating the 
symptoms without curing the disease, or a much-overworked 
form of the psychological treatment of reassuring the patient 
that something was being done for him — a form of treat- 
ment to which patients clijig just tenaciously m modern 
times. 

There was good reason for this scepticism. Most drugs 
were traditional in origin — and medupal science had wrought 
havoc with the most cherished traditions. Thus it was that the 
profession as a whole inclined mcjre and more to the views of 
Sir William Gull, while scientists devoted their labours to the 
more fruitful study of vaccines and anti-toxins, which were 


proving so effective in both prevention and cure. 

Meanwhile pharmacology, the science that deals exclusively 
with drugs, was radically overhauled. The number of drugs 
was reduced, and an examination was begun of their precise 
constituents. Drugs then were mainly vegetable in origin, and 
it was re&lized that in many cases only part of th« compound 


was effective in medical treatment. Attempts were made to 
isolate this part, to make a purer drug; and by tfiis method 

® 221 # 
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quinine had been extracted fron cinchona, and another alkaloid, 
emetine, from the ipecacuanha used in the treatment of 
amoebic dysentery. 

At the same time efforts were being made by some ardent 
workers to prepare new drugs with similarly specific action 
against other diseases caused by infection. Not satisfied with 
die vegetable drugs already in use, they turned to chemicals 
for thfcir .raw materials. And out of these researches was bom 
the greatest advance of the twentieth century so far — the wonder 
of chemotherapy. 

Chemotherapy 

The word literally means ‘treatment by chemicals.’ Such 
treatment was not originated in the twentieth century, or in 
the nineteenth. Paracelsus, it wrjl be remembered, looked to 
chemistry for many of his prescriptions; and compounds of 
mineral origin were used in medical treatment by the Egyptians 
and even Babylonians. But modem chemotherapy was based 
on more scientific principles — the principles discovered by 
Louis Pasteur and his followers. It was another phase in the 
war against germs. 

The aim of the new campaign was to discover an internal 
antiseptic that would kill ipieift-organisms already in the body, 
just as Lord Lister had lulled them by the external application 
of carbolic acid. Indeed, in 1873 an attempt was made to use 
this very agent to “disin est the blood” by means of injections, 
The attempt failed, of course, nor was the reason far. to seek. 
The one great drawback to the use of antiseptics, as Lord Lister 
discovered, was that any chemical that killed bacteria invariably 
had a similarly destructive effect on thfe Body in which the 
bacteria were lodged. To be effective, therefore, any ‘ internal 
antiseptic’ must be able to kill the enemy' without seriously 
harming the body that had been invaded. What were needed, 
as Paul Ehrlich put it, were “magic bullets which strike 
only thosfe 1 objects for whdse destruction they have been 
prepared.” * 

Paul Ehrlich, 9 German-Jewish pijpil of Robert Koch, spent 
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most of his life seeking these elusive “magic bullets,” which he 
was convinced must exist. It was no easy search. 


It is easily possible [he wrote] to arrive at a very large number 
of substances which will destroy bacteria and allied substances 
in aqueous solutions. But, of course, the problem is much more 
difficult when it is a question of internal disinfestation or of the 
destruction of living parasites within the infected organism. Jf the 
problem is set before us of sterilizing a room, then indeed it is an 
easy matter to do so, owing to the present advancement of science; 
but the task becomes more difficult when the room is filled up 
with materials, and when the materials are of such a deliogte 
sensitiveness as living cells then the difficulty of the problem will 
be manifest without any. further explanation. 

“ 606 99 

• 

Ehrlich’s researches began on the aniline dyes that are 
derived from coal-tar.^ He was very familiar- with these dyes, 
for they were used extensively in the process of ‘staining’ the 
transparent bacteria so that they could b t observed under the 
microscope. But the dyes had another potential use; they 
could, it was found, destroy some forms of bacteri&^^JEh^ 
experimented with # them on dggs, and? succeeded in destroying 
parasites in their bodies without\trK$usly harming the animals 
themselves. He himself did not succeed in producing a drug 
that was effective in treatment of humiln beings, but the value 
of this part of his work was revealed lajer. Others followed up 
his researches, and in 1920 came the discovery of the famous 
“Bayer 205,” which has proved so valuable in the treatment of 
African trypanosomiasis, or ‘sleeping sickness.’ 

In 1905, meanwffile, the cause of the dread disease of syphilis 
w^x^raced by another German bacteriologist, Fritz Schaudinn, 
to a micro-organisfn which he called the Spirochata pallid#. Up 
till then this disease had generally been treated with mercury, 
which was difficult to apply and dangerous to the bpdy. 
Ehrlich considered arsenic, a highly toxic chemical \tfhich had 
already been used in variods forms to combat certain diseases 
of the blood. He sought |i compound of arsenic that would 
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kilr Vhe spirochaete without causing serious harm to the 
body. 

Ehrlich prepared no fewer than six hundred and five different 
compounds, all without success ; then, in 1 909, he finally achieved 
his ambition. He discovered “Salvarsan,” or arsphenamine — 
or, mere simply, “606.” Innumerable experiments were made 
pn animals, ^and in 1910 the drug was tried on a human being. 
It was successful. Further, it was found to be effective in the 
treatment of other diseases, including anthrax, Vincent’s 
angina, yaws (frambeesia), and rat-bite fever. 

“606” was not entirely free from harmful effects, however. 
Afsenical jaundice, dermatitis, and even blindness could be 
caused by it, and great caution was needed in its administration. 
Meanwhile Ehrlich continued his researches, and in 1912 
introduced “914,” or “Neosalvarsan.” The ill-effects of this 
were less marked, although by no means negligible. It did 
not completely fulfil the exacting requirements of the “ magic 
bullet”; but it represented a great advance in medical treat- 
ment, and its discovery served as an inspiration for later 
workers. 

Fo r his p ioneer work, Paul Ehrlich may be considered the 
‘Father 1 of that young bpt virile offspring, Chemotherapy. 

Synthetic Drags 

A few words must He said about the source of the drugs 
prepared by Ehrlich. rThey were not, as has been said, of 
vegetable origin, but sverq obtained by what is k$own as 
synthesis, or building up, from chemicals. This process has 
played a tremendous part in modern medical chemistry. It 
has not only given medicine wonderful new compounds such 
as “606,” but has also madd* possible the preparation O from 
inorganic matter of drugs normally obtained from vegetable 
substances. „ 

There are two main disadvantages to extraction of drugs 
from vegetable sources. One is the obvious difficulty of the 
obtaining of sufficient supplies, ard the .other concerns the 
purification of the products obtained. Preparation by syn- 
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thesis has gone a long way to overcome both these profilemS. 
The chemical formula of the drug is first ascertained — by no 
means an easy task — and then, instead of being extracted from 
a living plant, the preparation is compounded from chemicals 
in a laboratory. 

One of the greatest triumphs of synthetic preparation 
occurred during the 1939-45 War. A large proportion of the 
world’s supply of cinchona bark fell into the hands of the 
Japanese, and quinine, the only known specific against malaria, 
became more and more difficult to obtain. Synthetic sub- 
stances were prepared, chief of which was mepacrine, which 
actually proved more effective in preventive treatment tfian 
quinine itself. Credit for the discovery of mepacrine cannot, 
however, be claimed by the Allies. The drug was first syn- 
thesized by German scientist^, and introduced by them — under 
the name “ Atebrin” — as long ago as 1930. 

• • 

The Sulphonamides 

Despite the undeniable value of Salvars’an, chemotherapy did 
not prpsper in the next decades. No significant new discovery 
was announced; and medical scientists began to despair of ever 
attaining to Ehrlich’s ambitious “ cribram therapeuticum ,” by which 
all forms of infectious disease would be conquered. Salvarsan 
and Neosalvarsan, for all their usefulness, had their limitations. 
Their power against certain diseases — especially those, like 
syphilis, caused by spirochaetes — was undeniable; but although 
the arsphenamides were found to have an activity against a 
number of bacteria, their value in treatment was severely 
restricted by their toxicity. 

Then came the discovery of the group of drugs known as 
the •ulphonamides — so called on account of their content of 
sulphur* and nitrogen. And whereas the credit for S^Jvarsan 
must go almost entirely to one man, the sulphonamid^ were 
prep ared f and brought to medical practice by a truly glgripus 
international effort in the midst of an age of extreme hltionalism. 

In the early histbry of the suphonamides the accent \Vas pn 
chemistry rather than thfrapy. The story tyegins in Vienna, 



226 THE ROMANCE OF MEDICAL SCIENCE 

Where a chemist named Gelmo synthesized a compound with 
the formidable name of para-amino-benzene-sulphonamide. 
This was in 1908, and nobody at the time considered this 
preparation as a possible drug. Sulphonamide compounds, 
however, soon engaged the attention of industrial chemists, 
and tKky were quickly exploited for use in the textile industry, 
notably for the dyeing of wool. 

Various other sulphonamide compounds were synthesized, 
culminating in the preparation in 1932 of what was called 
“Prontosil.” By this time suggestions had been made about 
possible therapeutic uses for these chemicals, and in the following 
year Gerhard Domagk contributed a paper to a German medical 
journal in which he claimed that Prontosil had the power to 
prevent the growth of certain germs in living tissues. Domagk 
based his report on results obtained from experiments with 
mice and rabbits. He had injected lethal doses of two kinds of 
bacteria into the animals, and then administered Prontosil. In 
all cases the infections were combated, and some of the infections 
were completely overcome. 

The two kinds of bacteria used by Domagk were staphylo- 
cocci and streptococci. The former of these, which appear 
under the microscope like a bunch of graphs, are the germs of 
common infections like boils and abscesses. The latter, which 
resemble a string of beads, produce erysipelas and severe 
infections of wounds and of the blood-stream, including the 
majority of cases of inactions after childbirth. Prontosil was 
found to be most effective against streptococci. • 

* Prontosil was tried out in medical practice, and Domagk’s 
claims were soon supported. The new drug was found to be 
amazingly powerful in the treatment of certain diseases, 
especially those caused by streptococcal infection. Meant vhile 
chemists were synthesizing new sulphonamicfe compounds, and 
already the work had been taken up in France, Britain, and 
the JJ.S.A. In 1935 a group of French workers discovered that 
Prontosil broke down in the tissues into two separate compounds, 
only one of which was effective against bacteria. This they 
synthesized, ancj in the following jyear reports from Britain 
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revealed that the simpler compound was much more effefc&v/ 
than Prontosil. Americans and others confirmed these results, 
and in 1937 the Council on Pharmacy and Chemistry of the 
American Medical Association gave the compound the name 
of ‘ sulphanilamide.’ Its formula has a familiar ring: it is none 
other than para-amino-benzfene-sulphonamide, first syntJftsized 
by Gelmo in 1908! 

“M&B693” 

Meanwhile research was being pursued more vigorously 
than ever. The principal investigations in England were being 
carried out in the famous Dagenham laboratories of Messrs 
May & Baker, where ambitious attempts were being made 
to synthesize a compound with* a wider range of treatment 
than sulphanilamide. The immediate target was one of the 
commonest of all dangerous diseases — pneumonia. Numerous 
preparations were synthesized, culminating in a compound 
with the truly awe-inspiring name of 2 (para-amino-benzene- 
sulphonamido) pyridine, or — not quite so long, but bad enough 
— 2-sulghanilyl-aminopyridine. Nobody could be expected to 
use a name of this length, so the new drug was called ‘sulpha- 
pyridine’ for short?. But the name binder which it became 
world-famous was taken simply from the number in the register 
in which all new compounds were entered — 693. 

“M & B JMay and Baker] 693” was first used on March 18, 
1938, for the treatment of pneumonia in a Norfolk farm- 
labourer The case had been practically given up as hopeless. 
Within a few weeks of the first administration of the drug the 
man was well on the way to recovery. (Incidentally, it may be 
added that this patfent was not the first person to take “M & B 
693”* the laboratory research workers had satisfied themselves 
of its low. toxic effett by the simple means of trying the dpjg on 
themselves.) In June of the same year another successful case 
of pneumonia treated by sulphapyridine was report 
Lancet It was followed soon after ty an analysis of *a* hundred 
cases treated in the •same way, and the value of the drug wjjs 
established. For the firs time in medical lystorya specific 
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Wu& cure for pneumococcal infection had been discovered. 
But that was not all. “M & B 693” had been used in the 
treatment of other diseases, and striking success was reported, 
especially in cases of the common form of meningitis and of 
gonorrhoea. 

In^fche pharmaceutical laboratories research work was still 
• going ahead. Sulphapyridine was followed by sulphathiazole, 
which was considerably more active against staphylococcal 
infection, and less toxic than any of the former sulphonamide 
drugs. Then, in 1940, came sulphaguanidine, effective in 
bacillary dysentery and certain other intestinal infections. 
Sulphadiazine followed in the same year, and in 1941 sulpha- 
methazine was added to the list. Others followed, and new 
compounds are still being prepared. The story of the sulphon- 
amides is not yet complete. 9 
To-day the original Prontosil is but rarely used. Sulphanil- 
amide is still used in milder cases of streptococcal infection, but 
both this drug and the famous “M & B 693” have been 
largely superseded tfy sulphathiazole and sulphadiazine. Each 
of the sulphonamides is normally prepared in the form of 
tablets, which are crushed and administered orally in water 
or milk. The drugs can* be given also by Injection and in the 
form of powders, lotions, and ointments. 

Mention has been made of the toxic effects of the sulphon- 
amides. These have been largely reduced with each new 
preparation, but are stijl never completely absent. The common 
symptoms are nausea, vomiting, headaches, general depres- 
sion, and malaise. Complications of a more serious nature 
sometimes occur, especially in the renal system, although 
this has been largely counteracted by th? giving of alkalies 
and copious fluids. % 

Th$ action of the sulphonamides cannot* be truly described 
as antiseptic. They do not themsdves kill germs, but attack 
them indirectly. By chemical action they interfere with the 
normal fbdd-supply on which the bacteria depend, thus slowing 
down their growth and preventing'-' multiplication. As a result 
of this the bacferia are in no fit $tate to fight an aggressive 
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action, and their actual destruction is safely left to the natifraJT 
defences of the body. 9 


The Wonder Drug 

The story of penicillin begins in 1918. In that year a paper 
appeared in the British Journal of Surgery on the use of antiseptics 
in the treatment of wounds. It was based on practical experi-/ 
ence of war surgery, and it made the point that mo # st of the 
chemicals used for this purpose did more harm than good. Not 
only did they fail to kill all the bacteria present, but they 
wrought greater destruction among the leucocytes — the yery 
cells in the blood designed by Nature to fight the germs. • 

This paper attracted little notice outside the profession. It 
was a simple statement of a problem that was gaining the 
increasing attention of surgeons. Asepsis was the ideal, and 
germs could be excluded in the operating-theatre — but how 
were they to be combated when they had already gained a 
strong hold on a wound received on the battlefield? The paper 
stated the matter clearly and concisely* but it offered no 
solution. 

It was not until ten years later that the author of this 
paper discovered the drug tfrat was eventually to lead to that 
solution. 

His name was Alexander Fleming. He worked as a bac- 
teriologist at St Mary’s Hospital, London, and there it was that 
the marvel of penicillin was discovered. Numerous stories have 
been Witten about this discovery, #but only one gives a really 
true picture of it. That, of course, is Professor Fleming’s own 
report, on which the present account is largely based. 

Those ten year^ were not spent idly. Professor Fleming 
studigl the problem from every angle, and in the study of 
culture-plates his keen eyes detected the presence of a natural 
antiseptic, which he called#" lysozyme.” Lysozyme is a ferment 
which is found in human tissues, tears, and other sources^ 
The word^s not well known among the general pubHiiftecause 
the substance was not four*! suitable for treatment of human 
beings; this discovery of Fleming’s is important, however, as 
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In 1928 Professor Fleming was carrying out a series of 
experiments on staphylococci. He used plates spread with a 
jelly-like material for feeding the microbes, and examined the 
results^mder the microscope. Now to do this he had to remove 
,the covers from the plates — and that meant that the cultures 
were* exposed to the air and therefore to contamination. So 
when he came to examine the plates, he was not surprised 
to find a greenish-blue mould growing on the edge of one of 
them. 

Yhe mould grew — and a startling thing occurred. The 
microbes round it began to disappear!. 

There seemed to be nothing peculiar about this particular 
mould. It was just the sort of fluffy mass that brings a groan 
from the housewife when it appears in her larder. Damp bread, 
cheese, and preserves are favourite breeding-grounds for this un- 
desirable fungus. The genus is called Penicillium , which means 
‘brush-like, 9 descriptive of the microscopical appearance of the 
mould as it develops. It is interesting to note that some of its 
properties had been observed by Louis Pasteur in his early 
studies on crystallography. , • 

Fleming immediately began to investigate the phenomenon. 
So far the mould had shown a powerful influence on staphylo- 
cocci. Now he tested its effect on other forms of bacteria. 
These experiments were later described by the Professor, in the 
delightful detached way of the true scientist: « 


One of the first experiments was to plant some spores on an 
agar plate and allow them to develop at r<*om temperature . . . 
for four or five days, after which a variety of bacteria were streaked 
across the plate radially to the mould colony. It was founft that 
somer of them grew right up to the mould, out others*were in- 
hibifed for a distance of an inch or ftiore. This showed that the 
*.mguW produced an anti-bacterial substance readily diffusible in 
agar, wRifch acted only on certain bacteria. This is the simplest 
method of testing any stray mould *vhich turns up on a culture 
plate. . . ^ 


f 
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The jelly-like substance dialled agar, which is used amongjQither 
things for the preparation of anti-typhoid vaccines, was to play 
a large part in the later development of penicillin. It is made 
from seaweed, and much of its collection from the coast of 
Devon and Cornwall was done by volunteer workers. 

Fleming had now shown that penicillin, as he callecLit, had 
a powerful effect on other forms of bacteria as well as the 
staphylococci, but not on all. The next step was to isolate and 
produce the substance free of the mould. He did this tfy growing 
penicillin in a meat broth, on the surface of which it took the 
form of what he graphically described as “a feltish mass.” The 
fluid was strained through a fine filter. Further tests were 
made, with the same favourable results. 

A new natural antiseptic had been discovered. 

Now came the crucial test. 'How would penicillin act on 
leucocytes? If it should destroy these as well as bacteria, 
then . . . but it did not. It had no toxic effects on leucocytes 
whatever — and yet iif the destruction of bacteria it was some- 
thing like three times as strong as carbolip acid. “ It was this,” 
said Professor Fleming, “that convinced me that # some day it 
would* come into its own as a therapeutic agent, and led me, in 
1929, to suggest Jhat it might be ^an efficient antiseptic for 
application to, or injection into, areas infected with penicillin- 
sensitive microbes.” 

That day had not yet arrived. Penicillin, in its crude form, 
was unstable. It was tried on a few patients in St Mary’s 
Hospital, but the practical difficulties were great. “When 
we asked the surgeons if they had any septic cases they neyer 
had any, and then perhaps they asked us if we had any peni- 
cillin and oip: whole supply had become inert. . . . We were 
bacteriologists, not chemists, aJld in view of the difficulties the 
chemists have had in concentrating penicillin it is not sur- 
prising* that our amateur efforts at concentration vfere not 
successful.” 

This did not mean that Professor Fleming hac^ afcffifttorfd 
hope. He kept hi$ original culture-plate, on which the mould 
was first observed, and it can be seen to this day^— dried up, 
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bat £tjll recognizable — in a place of hbnour in the Museum of 
tn^ Medical School of St Mary’s Hospital. 


From Theory to Practice 

The* scene changes from the laboratories of St Mary’s 
Hospit^ to the London School of Hygiene and Tropical 
l^fedicine. There Professor Harold Rais trick tackled the 
problem of transforming this crude penicillin into a drug that 
could be tised to combat infection. A suitable nutrient liquid 
was evolved on which the mould could be grown, and it was 
found that this liquid, from which the mould had taken its 
nourishment, contained after some days the penicillin which 
had been produced. This liquid, however, contained only a 
relatively small quantity of penicillin, and it was found that by 
acidifying this liquid the penicillin in it could be extracted 
with ether. But he was unable to obtain a more concentrated 
form of penicillin, and could get no further. The importance 
of Raistrick’s researches was not appreciated, and lack of sup- 
port and assistance cqnstantly impeded his work. It had not 
yet been generally realized that a priceless treasure was hidden 
in that common mould. 

It was not until 1938 that other workers took Professor 
Fleming’s culture and Professor Raistrick’s synthetic medium 
and commenced the investigations that were to bring a miracu- 
lous drug to the aid of suffering man. This work was carried 
out at Oxford, and no longer was it a case of individual investi- 
gators working with inadequate assistance. A team of brilliant 
scientists was assembled, headed by Professors Florey and tlhain. 
It is significant that Professor Howard Florey had spent much 
of the previous decade on the preparation of lysozyme, the first 
‘natural antiseptic’ discovered by Fleming. 

In that, decade a great change had come about in the realm 
of drugs?’ Chemotherapy no longer defended on the discoveries 
of EMich for its reputation. The sulphonamides had already 
worth, and vast strides had been made in the 
practical preparation of such drugs, fit last.it was possible to 
attempt the difficult task of producing effective penicillin. 
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The Oxford team was given a grant of £350 ffom the Rocke- 
feller Foundation — small enough for their tremendous ta«, 
but a fine gesture all the same. As has been &en, most scientists 
count themselves lucky if their work is not actually obstructed. 
The immediate task before Florey and his colleagues was to 
obtain a concentrate of the drug. A full description of the 
means by which this was achieved would be too long, comply 
cated, and technical for the present account; suffice it Ho say 
that a concentrate was obtained by extracting the* acidified 
penicillin solution at a low temperature with ether — the method 
earlier attempted by Professor Raistrick. The product was a 
reddish-brown powder, very impure, and containing only about 
one per cent, penicillin. 

That one per cent, worked wonders. It was hundreds of 
times more powerful than the original fluid, and could counter- 
act lethal doses of streptococci and staphylococci injected into 
mice. It was especially effective against the # latter organisms. 
Moreover, the Oxford*workers were able to confirm Fleming’s 
observation that the leucocytes were unharmed, and the way 
was clear for a test on human beings. Before this could be done, 
however, some means had to be found of increasing production. 
Although the concentrate copld be safely diluted to a fraction of 
its strength, the cost and labour to obtain a tiny quantity of the 
powder made the existing method of extraction impracticable. 

One of the team, Dr Norman Heatley, designed a plant, and 
after numerous difficulties and setbacks it was at last found 
possible^ to prepare enough of th<^ powder to continue the ex- 
perimental work on a more ambitious scale. So, in the autumn 
and winter of 1940-41, the first cases of human beings were 
treated with the new drug. Only cases that had failed to respond 
to other forms of treatment wer£ chosen, and the treatment was 
strictly limited by^the smallness of the available supply. Even 
so, the results more than justified the research workers # hopes. 
As with mice infected with staphylococci, the same o rganise 
infecting human beings was found to be exceptionaHf^viilBSr- 
able, and once again there ^vas a significant absence of all toxic 
effects such as were caused^by the impurities in the pjeparatioh. 
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VTiiwre could* hardly have been a wforse time for research of 
tms nature. Britain was fighting alone, England was being 
subjected to the most determined air raids in history, and the 
whole, of the nation’s industrial resources had been mobilized 
for the war effort. Quite apart from the tremendous technical 
difficulties that had to be faced, these conditions made it im- 
possible for # any large-scale production to be attempted in 
England. At the same time, penicillin was never so necessary. 
If it coufd be manufactured now, countless lives of soldiers 
might be saved. 

In the summer of 1941 Professor Florey set off for the U.S.A. 
He«was accompanied by Dr Heatley, and the remainder of the 
Oxford workers carried on with their tests. Florey had only 
limited results to show, but the Americans responded with both 
appreciation and energy. Production was begun in the United 
States, and new research workenf joined in the task of over- 
coming the difficujties of manufacture. One of the most striking 
advances made in the United States v/ks the discovery that 
corn-steep liquor, when added to the nutrient liquid on which 
the penicillium was grown, increased the yield of penicillin. 
Corn-steep liquor is a by-product in the starch industry, formed 
at the stage when the majze is left to steep. r The exact way in 
which this substance acts is still not clearly known, but it has 
certainly been the most effective of the commercially available 
substances for increasing the yield of penicillin. 

Meanwhile, clinical experiments had been proceeding in 
England. In 1942 Professof Fleming used the new jjrepara- 
tien, and he was so impressed by the results that he got in touch 
with the Minister of Supply. The result of this interview was 
that penicillin was virtually nationalized. Tke nation could not 
afford competition. A Penicillin Committee was set up by the 
British Government, and all resources, public* and private, were 
pooled? « f 

\Vorking in close co-operation, the British and American 
l^ffiSSSSftferers gradually overcame their tremendous difficulties. 
All through 1942 they laboured, but^in the summer of 1943 the 
Eighth Ar^ny in Egypt had only enough penicillin to treat 
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fifteen men. Then, in 'June of the same year* the Americans 
placed all manufacture under the direction of the War Pro- 
duction Board. Within a matter of months the whole situation 
had changed. 

The figures that follow are given in ‘units,* and it will be as 
well to explain at this point exactly what the penicilltfi unit is. 
In the first place it must be understood that the r^pson why this 
drug was not measured by weight was that a pure preparation 
had not been manufactured. The unit of penicillin, then, was 
based on potency, and it was fixed as the smallest amount which, 
when mixed with 50 c.c. of broth, would just prevent the 
growth of a particular strain of staphylococcus. Put in another 
way, this is equivalent # to about o-6 of a millionth of a gram of 
pure crystalline sodium penicillin. This amount is, of course, 
very small indeed, and on the average some hundreds of 
thousands of units are required for the treatment of a single 
patient. . 

When the U.S. War Production Board took over penicillin 
only 400 million units had been manufactured in America 
altogether. In the same month this figure was doubled, and in 
July it was doubled again. Two months later the figure had 
shot up to five billion. In July of the.following year the amazing 
figure of 130 billion units had been reached — and this was to be 
more than doubled later! 

By comparison with the American figures the output in the 
United Kingdom was small. The average monthly production 
in thi^ country in 1943 was 300 ijrillion units. In the following 
year it had jumped to 3166 million units, and in 1945 the 
average was up to 26,000 million units. They seem modest 
figures compared*with the amounts produced by the superior 
resqprces of the U.S.A. — but America was never in the front s 
line. The significance of the British figures is better understood 
when it is realized that by far the greater part of the penicillin 
produced in this country during the War was manuf acture d 
within the target of bombs,. Vf’s, and V2*s — in* rife ‘Hffffous 
Glaxo Laboratories at Qreenford, Middlesex, which suffered 
twice from direct hits anjJ still carried on. 
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THe Manufacture of Penicillin 

The greater part of penicillin which was manufactured in 
England during the War was produced in glass flasks. First a 
nutrient liquid was introduced into these flasks. Then the 
flasks were plugged with non-absorbent cotton wool, and the 
^hole was carefully sterilized. ‘ Seeds 9 of the Penicillium mould 
were introduced into each flask, and these were kept at a 
carefully controlled temperature for about eight days. After 
this time a pale blue-green ‘mat 9 of the mould had developed on 
top of the liquid, and this mould was filtered off. The liquid 
remaning in the flask was then collected for concentration and 
purification of the penicillin it contained. 

While this method of producing penicillin was the only 
possible way during the War, it had long been recognized both 
in England and in the United States that a single tank of large 
size could replace the innumerable small flasks, and it is this 
method — known as the ‘deep culture 9 method of producing 
penicillin — that is now* used exclusively. For this the require- 
ments of the living mould are the same as in the small flasks. 
A supply of sterile air must be available, the temperature v must 
be carefully controlled, and the liquid must? contain suitable 
nutrients. Since the mould does not grow on top of the liquid, 
but throughout the liquid, the whole mixture is kept stirred. 
The tanks used for this process hold something like 5000 to 
10,000 gallons, and there will be several of these so that the 
process is continuous. This method of manufacture has enabled 
pemcillin to be produced in much larger quantities — and with 
greater purity. 

The methods of purification and extractidh are similar in 
this process to those used with fhe flask method, and invplve 
the extraction of the penicillin from the aquecttis culturejiquid 
with suitable solvents after acidification. The method is too 
complicated to go into in any great detail, and it is sufficient to 
reali^'iBS^in the repeated transfers from solvent to solvent a 
highly concentrated solution of penicillin obtained. By a 
special method the amount of penicil^n in this concentrate is 
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estimated, and from this estimate is worked out the quafitit^ of 
penicillin solution which must be filled into the final container 
to give the required number of units. Using the highest stand- 
ards of cleanliness to prevent contaminants from entering the 
active solution, the vials in which the penicillin is eventually to 
be sold are filled. The process of filling is a semi-nfbchanical 
one, and is operated by a worker clothed like a hospital surgecA. 

The liquid in the vials has now to be dried, and this must be 
done without the temperature of the penicillin being raised. This 
is accomplished by a process known as freeze-drying, in which 
the water in the solution is first frozen to ice at a temperature 
many degrees below freezing-point, and is then evaporated in 
a nearly perfect vacuum, passing from ice to water-vapour 
without becoming a liquid at all. In practice the filled sterile 
vials are placed in stainless .steel trays fitted with special covers 
of material similar to that used in gas-masks, through which 
no bacteria can enter; the trays are put m a refrigerator to 
freeze the contents of the vials, and then transferred to a special 
chamber where they are freeze-dried? The temperature is 
brought many degrees below the freezing-point of the penicillin 
solution in the vials. The air is exhausted from the chamber, and 
as soon as a sufficiently high vacuufti has been reached, the ice 
from the frozen solution in the vial evaporates without melting 
and condenses on special coils. So cold does the vial contents 
become that it is necessary to apply heat in order that the 
temperature is not so far below freezing-point that evaporation 
cannot take place. Actually the # effect obtained is like that of 
ice standing immediately over a large electric fire and yet not 
melting but disappearing — passing from the solid form into 
water-vapour. Tne apparatus^ for carrying out freeze-drying is 
ratiter complicated, but it is sufficient to know that the peni- • 
cillin solution is*freed from the moisture at an extremely low 
temperature, which carihot harm the 'active drug. The vials 
containing the light powdery penicillin are capped^sep4fia%> 
and after labelling are ready for market. 

To supplement* this brief account of the manufacture; of 
penicillin a ^ew words m&st be said on the subject df impurities. 
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Perhk^s the word ‘impurities’ is misleading. It is used from the 
point of view of the chemists, who rightly believe that anything 
that does not contain ioo per cent, of a chemical substance is 
impure, regardless of what the impurities may be. In the case 
of penicillin the most obvious of these impurities is the yellow 
colouring' matter; but fortunately these impurities, in the 
&nounts that are present in the commercial penicillin now- 
adays, are, not harmful to the patient even when large doses 
of penicillin are given. 

This is a different story from that of 1945, when much of the 
penicillin was only 30 per cent, pure, and large doses gave 
unpleasant reactions as a result of these impurities — so that the 
discomfort of the cure was sometimes, as bad as that of the 
disease ! 

That was from the patient’s viewpoint. From the chemical 
side the material containing large quantities of impurities did 
not keep well, but gradually lost potency. Nowadays the 
commercial penicillin, of 80 to 90 per cent, purity, will keep 
quite well in a cool, di*y place. 

In the course of research it was natural that the chemist 
should wish to obtain pure penicillin. At Barnard Casde it was 
found that the commercial’ material obtained from the mould 
could be further purified to ;give a white powder that was 100 
per cent, penicillin. This purification gave relatively poor 
yields; that is, some penicillin was lost during its purification. 
While there was a world shortage, therefore, it was not wise to 
reduce the quantity for quality when for most purposes the 
90 per cent, material was satisfactory. 

Recently the sodium salt of penicillin was made available 
in crystalline form from which jmpurities w£re absent. This 
crystalline penicillin was found to have enhanced stability, with- 
standing higher temperatures, and for longer periods, than any 
other f<trm of penicillin.' * 

‘J’hg purification of the penicillin made by the moul^ did not 
tell the cnSrhists much about' the chemical structure of peni- 
cillin, knd obviously if the pure material dould be made by 
building upf fron\ chemicals of knovfn structure-^-that is, by 
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synthesis — it would assist in the understanding of how th# ftrug 
worked and behaved. This synthesis has now been achieved; 
but the quantities obtained in this way are so smMl that the 
price would be prohibitive, and obviously purification of the 
penicillin obtained naturally is a better proposition. This 
synthesis did, however, achieve its object in adding to our 
knowledge of the structure of penicillin, and «nay yet bd 
simplified enough to be of commercial value. . 

As penicillin production increases, more and more of the 
‘natural’ penicillin will be purified, and the white substance — 
which is already in use — will eventually replace the yellow 
product. 

Treatment 

The results of penicillin therapy have been so widely pub- 
lished that little further comment is necessary. Suffice it to say 
that Professor Fleming’s ambition was fully realized by the 
drug he discovered: the anti-bacterial properties of penicillin 
have no equal in the treatment of war wounds. 

The # wonder drug has practically all the advantages of the 
sulphonamides and none of the disadvantages. It is deadly to 
streptococci and staphylococci and the germs of the common 
forms of pneumonia and meningitis. It is equally effective in 
the treatment of infections of the skin, such as secondarily in- 
fected eczema and impetigo, and is the most powerful weapon 
yet produced in the fight against venereal disease. Most im- 
portant of all, its toxic effects are»slight. As Dr Florey said, it 
is the one drug that gives no cause for worry about overdose. 

Penicillin is prepared in the form of a sodium or calcium 
salt, and the most general way $f administration is by injection. 
Whe« the drug reaches the blood-stream it mixes with the blood 
and is pumped rofind the body by the heart. Sooner orjater, of 
course* it meets the kidneys, whose function is to remove waste 
materials /rom the body. Penicillin is not a substance natjjgaUy 
found in the body, and it is, therefore, treated as waStJTmaterial, 
and excreted els rabidly as#possible. To quote Professor Florpy 
again, “It is^ like pouring water down a ba^n with the plug 
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out** To ^ maintain continually an elective level in the blood, 
therefore, injections had to be repeated very frequently day 
and night. Later, however, it was found possible, by giving 
'larger doses (such as 500,000 instead of 100,000 units) and thus 
producing very high concentrations in the blood, to treat 
diseased satisfactorily without having to maintain the blood- 
Mevel by continual injections. In addition, a preparation is 
now available in which the penicillin is given in beeswax 
intramuscularly, the effect being to prolong the action to such 
an extent that one injection daily can suffice; this is because 
by this means the penicillin is absorbed slowly from the area of 
injection, so that a constant concentration is maintained. 

Other forms in which the drug is prepared include dusting- 
powders, ointments, lozenges, and eye ointments. Professor 
Fleming has predicted that when* the supply problem is solved 
it is conceivable that we might have penicillin tooth-paste, 
penicillin face-pdWder — and even penicillin lipstick! Taking 
the drug by swallowing has so far proved comparatively un- 
successful, as it is inactivated by hydrochloric acid in the 
stomach and bacteria in the intestines. However, attempts are 
already being made to overcome these difficulties. 

Like the sulpha drugs, 'the lower coucenfration of penicillin 
is bacteriostatic — that is, it prevents the bacteria from multiply- 
ing, and enables the body defence mechanism to destroy the 
invaders. It is this action which was relied upon for earlier 
methods of treatment. It is now known that any higher con- 
centration of penicillin is intensely bactericidal — which means 
t£at it kills germs in a very short time. This lethal action is 
used in the newer forms of treatment. 

Penicillin is not a cure-all. Sc wide a pubficity has it received 
that in some quarters the belief has sprung up that k can 
conquer every form of disease. It must be said, therefore, that 
it has* no power over the tubercle* bacillus, to mention one 
(bse&se, ^jor can it cure a t number of commoner infectious 
diseases such as measles, chicken-pox, influenza. 

.After penicillin had been in geiferal therapeutic use for a 
little whilfe it was found that cerfein infections which had 
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originally responded to the drug were becoming muclflgss 
susceptible to this treatment. The reason for this was that 
certain organisms had acquired a resistance to penicillin. The 
publication of these facts was attended by some popular 
exaggeration; and it must be stressed that in spite of this un- 
welcome development, penicillin is still the most powerful 
therapeutic weapon in the armoury of the medical profession. 

• 

Recognition 

For their wonderful work both Professors Fleming and Florey 
received well-deserved knighthoods. Then, in 1945, the N<j)}el 
Prize for Medicine was awarded jointly to the Big Three of 
penicillin — Fleming, Florey, and Chain. 

Not all the members of the Oxford team could share in these 
prizes, but happily their leaders have lost no time reminding 
the public of the services they rendered. The story of penicillin 
is one of superb co-operation, unmarred by afty petty jealousies 
or rivalries. Nor was this spirit confined to the scientists; it 
infected manufacturing chemists, traditional competitors, who 
'willingly pooled their knowledge and resources for the common 
cause. 

It was this harmony that* made possible the production of 
penicillin when it was so sorely needed. The happiest feature 
of the story is that the wonder drug came in time to save the 
lives of those who most deserved it — soldiers wounded on the 
battlefield. 

* 

The Aftermath : Streptomycin 

The discovery of penicillin had two important results: one 
was to provide medical scientists with a new field for research,, 
and thereby stimulate their efforts; the other was to stimulatq 
a number of over-zealous but under-informed journalists toi. 
unleash wild reports of ‘sensational’ new discoveries, with the 
suggestion, that man’s fight against disease was ng0.ring.its* 
triumphant conclusion. And < 5 f the ‘successors’ to penicillin 
none has received 'more publicity than the drug known as 
streptomycin. # % 

ft 
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" H&feptomycin is an antibiotic obtained from a micro-organism 
called Streptomyces griseus , whose place in the family of living 
things is between the bacteria and the fungi. It was discovered 
in ICJ44 by the American Dr S. A. Waksman, working in col- 
laboration with Schatz and Bugie. The early laboratory reports 
on it ^ere startling. It destroyed the terrible tuberculosis 
bacillus both in the test-tube and in infected mice. Medical 
scientists* remembering the premature claims advanced on 
behalf of Koch’s tuberculin and other alleged cures for tuber- 
culosis, were cautious. But certain sections of the Press, especi- 
ally in the U.S.A., were irresponsibly optimistic, and the hopes 
of thousands of sufferers were unjustly raised; for the results of 
the first investigations made at the Mayo Clinic were much less 
encouraging. 

Many series of tests with streptomycin have now been made, 
in the United Kingdom as well as in America; but it is still too 
early for its true elinical value to be assessed. The most promis- 
ing results so far have been obtained in the treatment not of 
pulmonary or bone tuberculosis but of the deadly disease of 
tubercular meningitis. In this country tests have been carried 
out by the Medical Research Council ac selected hospitals in 
London, Liverpool, and Glasgow t and the first reports confirm 
that the drug has certainly proved more effective than any other 
known form of treatment for this disease. 

This does not necessarily mean that streptomycin is a com- 
plete ‘cure’ for tubercular meningitis. This disease, which 
occurs most commonly among children, claims an average of 
about 1800 new cases a year in this country. That sounds a 
small figure; but the annual mortality rate is a very big figure — 
100 per cent. Whether or not streptomycin will reduce this 
figure cannot yet be said. Only time will show if it produces 
any permanent cures. But in some of the cfases treated already 
it has undoubtedly prolonged life and relieved symptoms to a 
hitherto undreamed-of extent. The Medical Research Council 
reports suggest also — but in very guarded terms — that strepto- 
mycin may prove effective aga/nst certain types of lung 
tuberculosis as, well as tubercular meningitis. 
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Streptomycin has provfed efficacious also in die treatmtfct^c^ 
infections of the urinary tract which do not respond to penicillin 
therapy. 

- For some time after its discovery streptomycin was available 
in Britain in only very small quantities, all supplies having to 
be obtained from America. Now, however, following the re- 
ports of the Medical Research Council, it is being manufactured 
in England on a rapidly increasing scale. , 

But streptomycin is still on trial. Medical science has suffered 
too many setbacks and disappointments, especially in its fight 
against tubercular infections, to accept a new ally until its 
worth has been proved beyond all reasonable doubt. Pro- 
fessional conservatism has frequently obstructed progress ; but it 
has also ensured the htg})£ 

that would probably /foK^jikvc been mainta 



c ^cuttn^ 
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217 
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Alexander the Great, Emperor, 34 
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Anaemia, 84, 181, 220 
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169-17*, 175 


Apollo, Greek God, 31 
Appendicitis, 179, 180 # 

Arab medicine, 47-50, 55, 175 
Arderne, John of, English surgeon, 59, 

80, 193 * 

Aristotle, Greek philosopher, 33, 38, 54, 
68, 71, 76, 123 
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R.A.M.C. 
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Arsenic, Ehrlich’s experiments with, 
223-224 

Arsphenamidc (“Salvarsan”), 224 
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54 

Asclepiades, Greek physician, 37-38, 
40, 49 

Asepsis, 153, 157-158, 159, 179, 229 
Asojca, King (in India), 22 
“Atebrin,” German drug, 225 
Athens, Hippocrates at, 26 
Atomic energy, and medicine, 190 
Auenbrugger, Leopold, Austrian phy- 
sician, 92-94, 189 

Aurelius, Marcus, Roman Emperor, 
40. 44 
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Avicenna (I bn Sina), Arab physician, 

49. 53. 65 

Ayur Veda, Hindu medical treatise, 
20-21, 212 
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S^a ladfly a, battle of* 196 
Bandagmg, Egyptians’ skill in, 20 
Bangalore (India), Sir Ronald Ross at, 
164-165, 168 

Banting^ Frederick, Canadian physician, 
2 1 0—2 i 2 

Barber-Surgeons, 51, 58-63, 89-90, 109 
Barium meil, used for X-ray, 189 
‘Bart’s ’ — see St Bartholomew’s Hospital 
Basle, University of, 64-65 
Basso, Agostiri, Italian scientist, 144 
Bauer, — , yellow-fever scientist, 206 
“Bayer 205,” German drug, 223 
Beauperthuy, Louis Daniel, and malaria, 
162 

BechA, — , X-ray scientist, 189 
Becquerel, Henri, French scientist, 191 
‘Bedlam,’ 214 

Beer, Pasteur’s researches on, 127, 128 
Bell, Charles, Scottish physiologist, 183- 
185 

Bell, John, Scottish anatomist, 184 
Benares (India), medical centre at, 22 
Beri-beri, 207 

Berkeley (Gloucestershire),. Edward 
Jenner at, 99, 100, 105 
Bermudas, the, yellow fever in, 205 
Bernard, Claude, French physiologist, 
117,182-183,185,209 
Best, Charles, Canadian scientist, 21 1 
Billroth, Theodore, German surgeon, 
179 

Bismuth, used for X-ray, 1 89 
“Black Death” (plague), 45 
Blain, Sir Gilbert, British naval doctor, 
207 ^ 

Bloed banks, 219 

Blood, circulation of, 30, 34, 35, 41, 
71-80, 217 

Blood groups, 21 8-2 19 
Blood-letting, 35, 38, 44, 59, 65, 185 
* Blood-sugar, 209, 21 1-2 12 
Blpod-tran^’sion, 217-220 
t Boer War,* i 30, 198 ' f 

B^erhaavff, Hermann ^Dutch physician, 

86-87, 193 * # * 

Bologna, University of, 52-54, 55, 56, 
68, 212? 

Bookie, Andrei^, English physician, 69 


Boyle, rRobert, English chemist, 75, 78 
Breviarie of Health (Andrew Boorde), 

69 

Bright, Richard, English physician, 180 
Bright’s Disease, 180 ^ 

British Institute of Medicine, 1 56 
British Journal of Surgery, 229 
British Medical Association, 142- 143, 

152,171 

British Medical Jottrnal , 170, 172 
“Bronzed Skin” (Addison’s Disease), 
180-181 

Brown, John, Scottish physician, 178 
Browne, Sir Thomas, 76 
Browning, Robert, 63 
Brussels, 56, 184 
Budapest, 142 

Bugie, American scientist, 242 
Burma, malaria in, 175 
Butler, Samuel ( Hudibras ), 213 
Bythnia, Asclepiades of, 37 
Byzantine medicine, 42 
Byzantium*-jw Constantinople 


Cairo, 19 

Caius, John, English physiciap, 68-69 
Calcutta, Sir Ronald Ross at, 171 
Cambridge University. 69, 75 
Campagna (near Rome), malarial ex- 
periments at, 1 72 
Cancer, 44, 190- 192 
Canon of Medicine (Asclepiades), 49 
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letting, 44 

Canterbury Tales (Chaucer), 45 
Carbolic acid, as an antiseptic, 145-156, 
222 

Carbolic spray, Lister’s, 154 
Carlisle, Lister it, 145 
Carroll, James, American dollar, 205 
Castor-oil, Egyptians’ use of, 19 
Cataract, Egyptians’ treatment of, 19- 
20 « 

Catgut, used by Lister, 150- 1 51 
Cathode ray, and X-ray, 187 
Cato the Censor, 36 
Cauterization, 4i, 62-63 
Cells, <j r thc human body, 121, 136 
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74-75 
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araka, Hindu doctor, 21 
Charcot, Jean Martin, French neurolo- 
gist, 186, 215 
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165 

Charles I, King, 78, 79 
Charles II, King, 60, 61 
Charles V, Emperor, 58 
Charms, use of, in medicine, 22, 25, 44, 
81 

Chaucer, Geoffrey, 45 
Chauliac, Guy de, French surgeon, 54 
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66, 86, 1 21—122, 160, 191 
Chemotherapy, 222-243 
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9°» 9 1 

Cheyne-Stokes respiration, ^28 
Chick, Dr Harriette, and vitamins, 208 
Chicken-cholera, Pasteur’s work on, 
128, 129-130 

C Chinese jnedicinc, 22, 26, 71, 98, 109 
Chloroform, as an anaesthetic, 1 1 5-1 17, 

158 . 

Chloroquin, anti-malarial drug, 160 
Cholera, 130, 135, 168 
Christianity, influence of, 45-46, 50, 1 96 
Cicero, 37 

Cinchon, Countess del, 160 
Cinchona bark, 84, 160, 221, 225 
Cocaine, as an anaesthetic, 118 
Coga, Arthur, and blood-transfusion, 
218 

Columbus, Realdus, Italian scientist, 74 
Constantine, Moorish physician, 50 
Const^rtHnople, 44, 46, 55, 98, 196 * 

‘Contrast media,’ in X-ray, 189 
Cook, Captain Jamesf and scurvy, 207 
Cook^JL P., American physician, 205 
Copenhagen, 151 
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49“50 • 
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Corning, J. L., American surgeon, 1 10 
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Collection ’ 
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Cos, isle of, Hippocrates at, 25, *26 
Cosmetic surgery — see Plastic surgery 
Cowpox, and smallpox, 10^-104 
Crimean War, 194-198 
Cromwell, Oliver, 81, *82 
Crookes’ tube, Rontgen’s experiments 
with, 187 # 

Croone, — , English physician, 217 
Culex mosquitoes, and elephantiasis, 
165 - * 

Cumberland, Duke of, 194 
Curie, Marie, 191. 

Curie, Pierre, 191 


Da Vinci, Leonardo, 56, 57, 73, 184 
Danilewski, — , and malaria, 171 
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Davy, Sir Humphry, and anaes- 
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D.D.T. (dichlore diphenyl trichloro- 
ethane), 175 
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Deep X-ray therapy, 190, 191 
pftoc, Daniel, and the Great Plague, 89 
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Demeaux, — , French surgeon, 146 
‘Demons’ in medicine, 15-17, 22, 24, 
25> 3°, 36, 5* 

Denmark, medicine in, 151-152 
Dentistry, 38, 54, 111, 112 imm ‘ * 

Denys, Jean, French physician, 218 
Diabetes, 208-212 * 5 * N 

Dickens, Charley and nursing, 195 N 
Diet, Hindus and, 21; Greeks and, *4, 
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Diph^pria, 13Q 

Dislocations, early treatment of, 20, 29 

Dissection, Babylonians and, 18; in 
ancient Egypt, 20; in ancient India, 
8i ; if China, 22; Hippocrates and, 
30; at Alexandria, 34; under the 
Romans, 37, 40; the Arabs and, 47; 
in Italy, *53; Vesalius and, 57, 58; 
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Semmelwefes and, 1 42 

‘Doctor,* first use of the word, 50 
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51-52 

Ddle^Pasteur at, 121 

Domagk, Gerhard, German scientist, 226 

Dropsy, 24 

Drugs, in China, 22 ; used by the Greeks, 
28, 35, 36, 37; Galen and, 41 ; in the 
Dark Ages, 44, 46; Paracelsus and, 
65-66; Sydenham and, 81, 83, 84. 
See also Anaesthesia, Antiseptic, treat- 
ment, Chemotherapy, etc. 
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Edward VII, King, 157, 179 
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Faraday, Michael, and ether, 112 
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*125, 145 . 

Ferrara, Paracelsus at, 64 
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Florey, Sir Howard Walter, 232-234, 
239-240, 241 

Folli, Francesco, Italian scientist, 217 
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, ture, 237 
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Gauze, used by Lister, 159 
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Gentleman’s Magazine , 143 
George III, King, 194 
Germs — see Microbes 
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‘Goose-skin,’ Lister’s work on, 138 
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Grassi, Giovanni, Italian scientist, 172 
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Great Plague, 88-89 
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1 14, 138, 155-156; Ross in, 165-166; 
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